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ARSTRACT

"-AA C3 syasten includes the aata tathering (or
intelliaence) orocess, the decisinn makinac process, an4d the
ooerating forces reaguired to achieve a3 oarticular mission,
Unfortunately, the majority of the resources socent in the
iTorovement of these svystem§ are expended in either
oroviaina better 7ata 7atheringy, failsafe communications, or
better wearon systems., Little thought is given to how the
feecision maker coraca2sses the data in orcer to make effective
decisians, Several ccmcuterized decision aids have been
suasested to fill this carn, One of these aids, fNloerations
and Intelligence (NPINT) is evaluated to assess its wutility
as a conouterized decisior aid in C3 applications. OPINT is
an on=lire, 1inter3ctive, real=-time decision aia which
assists dJdecision makers by prescribing a straiachtforward
normative orocedure for oraanizing and analyzina difficult
decision oronlers, The results of the exreriment show tnat
DPIMYT aids in the decision making orocess, but has some

sever2 limitations as it currently exists.
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Te DESCRTIPTTIOM OF NDECISION AMALYSIES

Dyrira tinmes of c¢crisis or war, there is orobatly no

field of endeavar like military and strategic command ang

control Where aecisinns are made auickly, but under
cemnagitiors of risk and extreme uncertainty. This is
esmecially true since accurate infor~3atior on all ascects of

a rroolem are 3almest always concealed from aecisinn  makers.
Every military force tries to conceal itself anad rakes every
attemot to eceive the opposiry decision maxker as to its
intenrions. Facts sSurroundina the tactical situation are
elusive; escecially thnse concerning the eremy. These tynes
ot decisions, then, are difficult and frenuently would seem
to def§ a2 svstematic Jecision makinag orocess (Department of
the A4rmy, 1933, o, 3-2). At the same time, there is no
arera im which bad decisions havae more traqgic results. The
cest of makina errors can arow 2xovonentially mainly due to
the corplex relationsnios and resulting chain reactions, or
the errcrs could cancel themselves out and the costs not be
immediately krown (Turbam and Meredith, 1977, o. 4),
Consecuently, wnile decisicn makers must recognize that
orderly, rational decision makino orocedures are aifficult,
they must at the same time constantlv strive to base
dJecisions cn the most rational thouaht orocess ocossihle. To
rejuce error oprobabilitv, ana for the sake ot survival,

decision makers must nbecome more sophisticated (Turbar and
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Meredith, 1977, o, Sy, They must learn to utilize new
tnols and tecnniaques that are beina developed. MNo one could
ima3ine 3 successtul suraeon utilizing eauioment ans
orncendures from the turn of tme centurv. Yet, in decision
maximrg, vyou can still find gecision makers using the tools
and techniques of that time.

Military anad strategic decisions are not only maaqe
under conditions cf uncertainty (where not all facts are
availanle) and stress, they are also rarely considerea
fimal. The ever changing situation brings with it the
requirement to continuously revise acoraisals, estimates,
ana oerhacs cecisions. This occurs since decision makina is
hased on the future but i5 agepengent on the past. For
years, manaqgers have considaresd decision makina to be a pure
art or talent which is acauirea over a long ceriod of time
through exserierce or trial and error. It has been
consigeraa an art necause a wide variety of individual
styles canr oe usen in apnroachina and successfullvy solving
tne sama tvoe of nranlems.s Jne woul: rormally rase these
styles on creativity, judagment, intuiticn, and experience
rather thanm some sort of systematic rethoa (Turban ang
Meredith, 1977, . 5).

Cecision makina as a A4iscinline haa its origins in
operatioral enalysis technigques beainnina in world war II
(nilliams, 1974, o. 12). These techniaues were tvoically

anplierd tou scecial tyvoes of clear=cut, recetitive oroblems,

such as those of svstematic search and resource allocation.
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Since the 1960's, mowever, a more gqgeneral technology
has emerged tnr imcosira loaic3a]l structure cn the reasoning
that unaerlies any srecific decisicn, Tnis technoloay is
necision aralysis (5arclay et al,.,, 1977, p. iv), Since
1970, trnere has been a major effort by defense acencies to
adoot this technology to their day-to-day decision making.
Manv have found it a wav to make better, more defensinle
decisinns.

Decision analysis s a Qquantitative methond ahicn
permits the svstematic evaluation of the costs or benefits
accruina from courses of action that micht be taken in 3
decision oroblem (Barclay et al., 1977, o. wvi). The method
inclydes the Jgentification of the alternative choices
invelved, the assianment of values {(costs/benefits) for
possicle outcomr=2s, and tke exoression of the orotanility of
thnose ocutcores occurrina, Orce this is done, the probable
aain nar loss associated with each alternative can be
determined bv systematically combhining the rrobabilities and
values.

In addition to the orimary role of decisior analysis as
a method for the logical solution of complex decision
oroblems, it also has several! additional advantaages as well.
The formal structure of decision analysis insures all the
alements, their relationshiops, and their associated weinhts
have been considereq in the decision pronlem, The moael of
the d2¢cisicn nrorlem c¢can serve an important role in

facilitatima cormunicationns between those invelved in  the




decisiocn orccess., Also ir 15 very easy to identify the
areas 2f i1saireement, treir relative importance, and I1f
tr~ey actually *have anv material imcact on the indicaten
degision. Finaliv, whan chanies nccur in the orotlem, it is
relatively easv to reentepr the existing orcnlem structure to
charoe values or rto add or remove orctlem dimensions as
reauirea (Barclavy et al., 1977, p. vii).

It shoulad ne emphasired that in no sense dJdoes decision
analysis reclace aacisinn makers aor tne role of human
juaament in  gJecision  makina. Intuitive, ivolicit, or
juaamental decision making is, after all, the mainstay of
the exreriancesl cecision maker andg for Q009 reason.
Intuitive un=31 e mathods have tyoically served the
aect1sion mac<er «ell, anAa re/snhe can reflect on some personal
histnry nf 9rsductive reliance o2n their developina intuition
(Erinkers, 1372, o. 1o1)., Trnerae i3 consideraple evidence
*ro 5h0w thar unaideq decision makinc 19 reasonanle,
affective, 3r1 relijanle (Petersorn and Beach, 1967, ©or.
20<«lis), +However, what recision analysis 10es, is ©rovi‘te an
oraerly an1 Tore easily understood structure that helbs to
3ncreaqate the wisdom of exoerts on the many tooics that may
be nevded to make a decision, and then supocrt the skillez
Jecisien maker by oroviding hAim with sound techniaues to
sunnlerent and ansure the interna) consistency of his
juilsrent,

Corclex tlecisian orohlems are atten  gifficulr Ll

resolve, Thigs ncecirs far 3 number o0f raasscnrs. lntions are

10
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alwavs c¢clearly defined, Any results which may be
aerived from the selectiomn of 3 carticular option may bpe
nianlyv yrcartaing, dlga, it is oftan gifficult to Jetermine
relative rrefarences tor the o©nssirle decision outcomes.

whaen pronhlems such as these do occur, the decision maker

normally takes stepos to structure the orokblem ana reduce it

to 3 more exrlicit form, This is exactly what decision
analvsis cones.,

Facisior analysis nyuilas uoon four nasic elements which
are 1mnerent ir any ‘tecision oroblem (Xazrclay et al., 1977,
O 1Yo The use of tnese four elements 3llows for a Ssmooth
procedure in tne resolution of comclex decisions. The four

elements are:

initial ccurses of action. You must
have mnre than ome alternative ¢cr there 15 no
decision tn be made. All possitle alternatives
snouln re cornsidered without regard to

rlausinilitv ar this ooint.

The pessinle consequences of each initial act.
These must be considered, What are the
important thinas that can hanrcen that will make
one act more valuahle or ~orth more than another
act? PRelevant seau=nces of suhseauent events
an1  follow=uo acts must be identified for each

initial act,

attractive unatrractive
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conseauence of each act? How desiraole or
untesirable is one outcome comrared to others
anich miarnt regult fraomr the same ar anotner

Jecision,

4. How likely is it tnat a particular act will
rasuylt in each of the consecuences. Tnis
orntability or uncertainty can be measurea as a

oracanility fror i to 1 of in the form of nads.,

Trhese four elements, as Aescribed, orovide a way to
oraanize, auantify, and trace the logical implicaticns of
tne degisicn. The orimary objective is to provide a model
cf ar least oart (al)l wnuld be best) of the decision. The
use of the w~saor1 model ir this ¢3se means to recresent the
Jecisinn in a cuantifiatle form,

It is a central orecent of aecision analysis that all
relevant consideratinmnsg {in a agecisicn can he represented
fully in a necisior Aizaram (Rarclay et al., 1977, o. 2).
This Adecisinn aiagram will show everytning a decisicn maker
feels is relevant to the orohlem in auestion. A  decision
Aiagram consists essentially of a network of branches
corresonnding to possikle seauences of acts and events,
fanrina cut from an oriain at the left tn a time horizon at
the riaoht, Acts are available choices. Events are possible
ncecurcences which are oartly or comoletelv outside the
decisinn maker's contrnl, thounh the charce c¢f one of them

napnenin~ mav bpe inflyenced by acts which were carriea out

12
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earljer,

Tnz 7ecision diaarar arachically Aistinguishes acts
fromn events. Act $tnr<s ara reporesentea by sauares and event
forcs are reprasentad hy circles as shown in Fiaure 1,

These act forks and event forks are then compinel to
form a decision tree, An exampole of a3 tree 1S shown in
Figure 2. This cdecision situatiorn involves a comoany which
miyyst decite whathar to rid on twn projects, & ara R, The
decision on croject A must be made nrior to the gdecision on

A

This lecision diazram depicts all the possivle acts and
avents and 3howS how these relate to each other in the
Aecision situatien. *“hile the reoresentation would help a
ade¢cision maker to see at A qlance his alternatives and
ivtentify those thinas that miaoht affect any choice to be
mane, 1t does not yet answer the central auestion?! whicgn
choice shouln he maie? That questrion can nct be answered
without cansiderini the value nf the cossivle ocutcomes and
the likelihnod of occurrence of the events, In order to
Show how this is incoroorated into the decision Todel, let's
return to rthe niddina example. Let's say it has been
calculated it will cost 310,00 to orepare a bia for either

oroject. If the hid on A is won, a again of $50,000 wil) be

Ju

realizac, Praject will also return a aain of 350,000 if
tre hid is won but Aue te overnead, will only raturm a qain

of peN,000 i f bicd A is also won. The ndecision tree now

1n2ks like Fiaure 3., The nurbers shown at the right side of

e edtaals aas e
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OPTION A

OPTION B

OPTION C

ACT FORK

OCCURRENCE Y

EVENT FORK

FIGURE 1: ACT AND EVENT FORKS

;
!
y
1
:




WIN B

e

1 BID ON B
LOSE B ﬁ
L
¥
’ WIN A J
NO BID !
WIN B
BID ON A
BID ON B
LOSE B
LOSE A
\\ NO BID
|
WIN B '
BID ON B
NC BID LOSE B
NO BID

PIGURE 2: DECISION TREE STRUCTURE
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WIN B

BID ON B

WIN A

‘\LNO BID

10K
WIN B
-+ 40
+50K 40x
BID ON B
-10K
NO BID LOSE B
-10K
NO BID
0

FIGURE 3: DECISION TREE WITH VALUES ADDED
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the 1iaaram are tha oath values. These values are the sum
of the ¢cnsts and g3ains alana each nath,

Ncw tn coTtolere the Aataqram, we neeaq to portray the
aeqree ot uncertainty about the events we cannot control,
srecifically wnetner 3 oid is wOn or lost. Based uooﬁ orior
exparience, it 1s judned that the bid on project A is
equally likelv to be won or lost (probability .5 win, .S
lose). If A is won, the ororability of winning the bid on 8
is reduced to W4, H“owever, if 4 is lost, the chances of
winmnina B increase to .7, and if A is neot bid on, the
charnces for 2 3re .0 to win, Agding these values leaves our
4iaaram lcokina like Fiaure 4.

Tnis diaaram should now be a wvirtually corolete
translation or managel of the cercection of the decision maker
of tne cecisinn nraoblemrm, AT that 15 left now is to
deterrine which is the best snlution., The method to do this
involves tne calculation of weighterd values, cften callend
axpected values, for each decision ootion. fhis technique
is tne simplest ani{ statistically mast straiahtforward
method that can pe used, Care must be taken however, since
freauently there are decision circumstances wherein an
expected value solution to a decision oroblem may not be an
oobtimal cne., In these cases, alternative means of treatinn
value are reayired and will he discussed later,

Ceterminina 23 value for each act in a decision is done
hvy a crncedure c3lled foldina back the decision diaaram.

Values are substituted for each act and event fork beginnina




+50K

+30K

WIN A
+50K

+40K

»

BID ON A +30K

-10K

LOSE A ~20K

~10K

+40K

NO BID

-10K

NO BID

FIGURE 4: DECISION TREE WITH PROBABILITIES ADDED




at the rignt=han+ side of the diaaram. At each event fork,
the expactenr value nf that event is calculater by
multiolvirn the value of each rcossitle outcome Ly the
oronanility af the occurrence of that outcome. At each act
fork, the act witn the highest valuye is the one which shoul3l
aive the nonest decision. The ©c©rocess of substitution is
cantinued until the initial act fork is reached. Figure S
denicts this oraocenurae, Therefore the decision max<er would
hid on nroject 4, then if he son tne bin, not bid or Project
", If ne 1o3t the hit or A, he would pid on project A,

Thus far in the discussion of decisicn analvsis, the
values of tne gains or losses were assigned in terms of only
one Teasur2, money, The outcomes were then compared, using
the expectes value, very easilv since it is easy for us to
relate to money as a value. Howevery in most real life
situations, especiallv those of the military, gains and
Insses are naot messuyred in  monev, rather 1in terrain,
ecuiomant, canakilities, and even Yives (Wwilljams, 1978, o.
22)., Tnese value dirensions are aualitative rather than
quantitative and are very Aifficult to measure. To further
cloud the issue, each individual has his own personral
subjective values for each of these,

In addition, verv seldom are these value dimensions or
attributes aiven 2nual weiocht in a decision. For example,

consiner the selection ot a radio set from several comoetinag

models, Cost =av pe an imcnrtant consideration, hut so are
wejakt, ranae, cortapcilitv, and reliability, Just thow
19
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BID ON A

EV = 27

NO BID

. 5K

BID ON B

: LOSE B

FIGURE 5:

EV(7)
EV(8)
EV(6)
EV(4)
EV(5)
EV(3)
EV(2)
EV (1)

EV = 20K

]

LI I B I I I |

NO BID

(.4) (50K)+(.6) (30K) = 38K

(.7) (30K) +(.3) (-20K) 15K
(.6) (40K)+(.4) (-10K) 20K
LARGER OF 38K OR 40K = 40K
LARGER OF 15K OR -20K = 15K
LARGER OF 20K OR 0 = 20K

(.5) (40K)+(.5) (15K) = 27.5K
LARGER OF 20K OR 27.5K = 27.5K

DECISION TREE WITH EXPECTED VALUES
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imoortant each is reauires determination, “hat is important

in the decision is which of these attributes is more
important thnan the others and how is this difference scaled.
Thaen now 40 tnhe rermainina attricutes fit on this scale. For
instance, are cecst and reliability equally important? [f
not, w~hat exactly 1is the difference and how does the
decision maker make trarie=offs between the twoe.
Neterrinations of this seort must ra mage for all attrioutes
2n1  sarmehow our mazel must ne arle to comcare across these
many attriputes and aacareaate the results to inaicate the
best solution.

Prarlems of thig nature have sourred the gevelocment of
mulrti=atrrinoute utility mordels (wnilliars, 1978, p. 24).
These ~glels hnelo ta eroviade a relative rankira tfor
artributes and also orovide a common auide for aagreagating
the measures into a sinale index of worth. This orocess
involves tne assianment cf a3 measure of utility cr merit to
the attributes,

i*tility c¢an te described as a suhjective neasure of
"liking"” (Farclavy et al., 1977, o. 27). It is a opersonal
value reflecting how vou sSubjectively value something. The
acolication of utility as a measure for the value of an
attrioute or alternative was first orcrosed by Von Neuman
and Mcrgenstern, They suacested that eacnh indiviaual has 2
measyrable oreference among various choices available, The

preference they ¢called utility and is measureag in arbitrary

units calle~ utiles (Von MNeyman and “oraenstern, 1944, p,




27). Urilitv is baselt an the concent thart in decision
nAKINg, 3 carson  will choose that alternative ahich
maxi1mi22s nis nr her axpected ptility .

Yaglti=attringte utitity models have heen used
extensively in tre systems acauisition role (williams, 1978,
D. 23). The oprocecures encourage discussion among the
decision ma<er and his staff, Mo longer can cost be a
Tittle more iTrportant than relianility. [t is now, Derhaos,
ten ytilas more imoortant, fimce the values are assigned to
tne mcdel, ana 3 test decisinn tecinen uoonrn, the model now
alloaws ynu to vary thre ralative weiahts tn see which oOnes
have the mast impact on the croposed solution. This is
called 3 semsitivity analysis and helods aecision makers when
tney are uncertain about the accuracy of their information.

Decision analvsis aoplieg dayesian techniaues to olace
3 value on infoermation that renuces uncertainty (Keen an-d
Scatt “crton, 1974, o. 44), ffayesiam techniaues orovide
formal rmethedoloaies for analyzing the implications of a
Hdecisinr maker's suojective judament of probabilities,
yodatina  these AassessTents A3 a3acaitional information is
ohtainen. This aaditional informatior can result in one of
two events: either the uncertainty is comoletelvy removed or
the additional intormaticn allows the naecisicn maker to
reyise the initial {orinr) assessment of the orohabilities
(“een anz Scott Yorton, 1978, n., 4b).

s stared earlier, the use of decisior analysis Jdoes

nct reolace the decision maker nut a-dns a3 new dimension to
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his decision makina cacanilities. It is also assuymen the
use of tnesa manua)l techniaues could slow the decision
makina  oroaress consiceracly, esrecially 1f a  fear of
mathematics axists, Fartunately, what nas teen developed
are decisinn 3jris which creatly ease the complexity
involved.

A Hecisien 3i4 is A human~system interface gesianed for
tne soecific ourccsa ~f succorting and emhancing a Adecision
Taker in  Mi3s  gecision makina role (Kean anma Scott Morton,
1974, b, 5S»). Ir is a tanl for use by the decision maker.
Decision aids are norm3lly stcocred on comnuters as the yse of
tne comouter reauyces all needs for calculations bty the
decision maker and helrs to sceed the decision CrOCESS.

Tne genera3l availarcility of low cost, high caoacity,
fast information crecaessina technoloay has enabled man to
exteny and increase his intellectual cacacity. The effect
2f this has been that man carn now Aeal rore effectively witn
comolex matters on his own ¢orolex terms 3s 3aa3inst the more
simrolistic taerrs of ore~infarmation techrolooy man
(FPrinkers, 1972, v. S). The focus is nrot on the comouter
itself, hut on the tecnhnolaay for dealinag with the
informatinn that is available and the scientific methods
which agre in %9velon¢ent amd use.,

The use of rdecision ains normally polaces increasea
1erands upon  human  creativity and  judamenrt rather than
reltiesving the decisinn vaker of the nead to pxarcise them as

miaht be exvecter, Tnis is hecause the availability and use
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of decision ai7s which serve 3s an extension of the decision

maker's intellect

8}

rovide new and interesting obcortunities
for usinn his intallect. Tecision aids helo the decision
makAr oy  orescrininI 3 Straiahtforwarg neormative proceAdure
for craanizing and analvzina difficult decision oroblems
involvima rtotr uyncerrainty about the outcome of future
events anit oernlexity akhout the complex value tradeoffs

involvead in  the chaoice 0f a3 ccurse af actionm (Hrinkers,

1972, oo 7).
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TT. USF CF DECTSION &Tn3 1140 TrE C3 &RPENMS

Command, coantrol an+d cormunications (C3) can be dafined
as a orocess which orovides the commanager (or decision
maxker) xith a2 means of receiving information, making
fecisions hasena cn this infarmation, and then imclementing
An4  ~naitarina  the 7ecisicr in order to achieve his or her
~is3ion (Yoose, 19n80), & (3 system includes the data
1artherina {(or intallizence) c©rocess:, the decision making
rrocesss 3and the ooerating forces (or 4e2aoons) reauired to
achieve the missjor, & C3 system would loox somewhat like

the figure shoan relnw,.

CONTROL COMMAND

COMMAND (N
COMMUNICATIONSA cpnTERs | COMMUNICATIONS

WEAPON
DATA SYSTEMS
GATHERING MANEUVER
UNITS

FORCE STATUS, DAMAGE ASSESSMENT

FISURE 6: C3 SYSTEM
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This figure snows that data 1S gqgathereq, cossioly

trrousth the use ot early warninag radars, ohotoqQraohy, orf
reoarts fram sitrin, 3Ind Sent tOo A commang  center, Onca
within the commany center, the nata is analvzed any a de=
cision is mage recardinra the use of weanons or units, These
decisions ara then transritted to the rescective units for
implementatinn, Reauirements for ~aata or information could
oriainate at the comrand center or it could bhe spontane-
Ausly nenerate as in tne case nf A missile attacx.

afortunately, the majority (if n~ct all) of the
r2goyrces soent in the itorovemant of these systemg are
expandea 1in either oDroviding cettar gata aatherina (sucn as
petter radars), fa3ilgsafe communicatinms, or DbDigaer and
better w~eancns systams, These are all important aspects anid
should ne iroroved, but this is also indicative of the lack
of aopresciaticn tor what must De done with the data when it
is deliverea to thke command center, Little thouanht is agiven
to nrow the daecisinn maker processes the the data.in order.to
make effactive gecisions ang forecastse.

The amount of Aata available today to decision makers
is mindonaalina., FRealistically, if methods for coonitive
information orncessina are not imoroved at the same rate as
our cnammunications can orovide it, much, if not all of our
sophisticated corrynications technoloay will o  under
utilizen, ARt is nreegeq 1is more research aimed at
iTrcroving our information manaaement, decision making, 3Ind

forecasting utilizina the aorlications availavle thrcocuqgh tha
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comouter (Andriole, 193410, o, 1),

Decistinn makina liag at the heart of the C3 CrOCeSS
(ardriols, 1954, n, 12). The entira C3 system focuses on
oraviiting a mesns ta  transmit  all reayirenr qgata to the
decision m3ker ard rhen 3 means to transmit the aecision to
the requiraen oarties, Therefore, C3 svstems which do not
coentain some sort of decision maxking support should be
challaniea hecause thay are incnvolete.

Megt mecisicn makers will tegin with a3 need for some

backarouns information on the orotlem at rand, Has tnere
nhear a orshlem like tris oefore? Hcw have the people
involved reactec in similar situations? Are there any

penole availarle aho have exnerience in this area? These
are all exartcles cf the tvoes of questions whichr will need
to te 3Ins~neren,

Next, the decision maker will want all of the latest
facts surrounraginy the ornhlem, sho is availaple to move
intn the ares’? “ow  lora  will it rake? yno is there
already? ihat forces does the opoosina siane have available?
what is haooening now? These and many more are the
auestionrs surraurding the current situation.

Nowe the Adecision maker will wanrt to know what the
ootians are and what the adversaries ootions are. In
arlq4ition, will he ths need to know 0f any activities, either
in orocess or oendine, whigh mav nave an impact on the
decisian, Vext is the assassment of the oronhabilities of

the oo0ssinle nytcnrmres of these activities, The criteria
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whnich will ne ysed in amalyzing tne alrernatives myust be
listez and relative imcortance weiants for these determined,
Firally the d2cision mgcer avaluates the alterrmratives and
selects a course of acticon to he followed,

How does the zecision maker g0 all this, especially
when the iwzacts of a3 wrong decision can be so costly? It
certainly ¢can notr be <onre alone. The decision maker must
relv or *tna aiv pt ey gstaft members who have certain
expartises in scecific areas, But even with competent
staffs, the task is§ ofter ton areat. Comouterizen decision
aics may be thae only answer.

There are several reasons why comouterizea decision
aids wouln pe useful in the €3 aecision makina oprocess

(A1len et al., 1976, 20, 2+5 ). These reasons are:

1. It is arn effective tocl for imoroving the
1ialonue amona staff officers who are working
toaether on a vartijcular crorlem, It would be

neloful in elizinaticrg Mmisunderstandinns.

2. The porocess of using a necision aid aives staff
officers the ooportunitv to irnclude what they
corsiders important in the amalysis., Then they
can sea how these factors actually impact on the

solutinn,

3. It is wvery 2asv to avaluate several courses of
actinn, Variaples which are uncertain can bhe

chanaen tno allow for the rest and worst cases in
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the analysis,

! 4. Critical Are3s can now be focused an, a1l too
nftan, tnn mucnhn time 1S wasted in giscussima or |

arayinag wnat may Seem to he impeortant points,

; bhut turn out to te rather iasianificant in the -

final solution.

S. 1ime mav ncwx be in your favor rather thnan your
noconent, “ost oenole a0 not react well wnen
urder time coanstraints. Peorle terd to over
react to unimoortant events ana make auick and
hasty judaments, Decision aids enable anag force

the necision maker to follow a systamatic

g

routire. Then the aid cerforms the necessary
catculations in 3 real time manner, This aives

additional time tn either wait for ardditional

information or actively seek for it if the

ara3lysis shows A neec,

There are nurerous examples of (3 oproblems where
comoyterizel decision aids woula be useful ana the following

are some axamoles!

1. Decisinn a3ids ¢can and are heina usen to monrnitor
earlv  warmina systems for any indications of
imoending crisis, It is important to noct allow

ayents tn cantrol s hrut rather to pcssibly

have us shace the eyents (Andriole, 1940, o.
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A recant axarnle e¢nncerned the anralysis of
Aifferent ay3cuation postures that a commander
was considerina in the face of uncertainty about
a developinna c¢crisis that could have mage it
necessary to svacuate U.S. nationals from a

trird country (~illiams, 1978, . 27).

The normal continaerncy olamning process that
constantly takes olac2 {15 another examole
{:zillvams, 1Q7R, o, 2R) . The Adecision aid

allows vou to easily nlay the "what if" qame.

Trainimag is another evample. By allowina staff
officers the <c¢chance to use the aids based on
oast crises, they become familiar with current
plans ana orocedures and, if realistically used,
recome used to noeratinag in a crisis environment

(LVVen et 31,, 1970, D. 5).

Decisinn aigds wmay be usea for establishing
policy. Ootions can bhe evaluated and tested

orior to Jecidirg on firm rolicy.

TAae Adesian of new C3 svstems would be another
pxarele, rhemever new systems are nesianed,
there is Aalwavys a tradeoff of cavcabilities
becausas nf insufficient furaina,. These aids

wouln hrelo cJjetermins the gafest cuts in

3n




camabilities to he mare.
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LTI, EXTSTING C3 DECISION AINS

This Chaoter Jescribes several (3 computer-baseq
information, +decision, and forecasting systems designed to
link the huvan user with the information SO critical to
efficient informarion managerent.,

frnere oresartly exists much too little emphasis upon
tne content and especially the form of the 1information andg
dara  that ‘flaw throuah €3 svsters (Andriole, 1080, o. 3.
The auestinns of how the infarmation shoula appear to the
user, how the information should pe storeaq, retrieved, ang
manioulated, ana hos tha ever increasinag amounts of
inforration can be comprehended by the user have not been
adeauarely dealt with up to this point. The three
comouter=nasad information systems described bhelow were
daevelooed with these guestions im mima. FEach s aimed at
heloina the C3 system users deal with the enormous amount of
information for wnich they are responsible, The systems
were develooed with the human user in mind and thus exoloit
and sunonlerent existing human inforration processing
caoabilities,

Snpatial Nata Base “ananement = Tha use of normal data
rase mTanajerment systems, from the persnective of the
sccasional user, are Aifficult and inefficient (Andariole,
19823, o, 3). Recently, research has oroduced a prototype

scatial #ata manaqgement 3ystem which erables users to
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hierarchically stcre, retrieve, ana maninulate data through

tha use of spatial cantrols (fnariole, 1980, c. d4). These
soatial contrnls allow thka yse2r access to data without the
need or yse nf the conventional keyboarde. Instead, the
soatial conrtrols opermit accCess to data wusing numerous
navaacatianal aids, such as color, location (in an electronic
woPrkSOace projected on a larae screen disolay), touch, and
sound. Scvecifically, tne user may store and retrieve the
A3ta  3accorIina  to where he or she tinas it most easy to
access.

The socatial data mana3qgement system w~was develnoeo in
accordance ~ith the way humans normally store anc retrieve
information, For exarole, in a normal office environment,
ceonle store inf*crmation im  familiar o©laces accordina to
frequency of use, imcortance, shave, size, ana so forth.
Tne orototvoe soatial data hase manaaement system uses these
osycholoaical orecisceositions by allowinag the user to create
nis or her own 0svcholoaical w~orksnace and project it ontdo a
larde 1isclay. Tris 1isplay then is interactive ana caoable
of storing all tvoes of data to incluae numeric,
ohotonaraochic, and even audio. It is also easy to update.
The user is then able to manioulate and retrieve Adata by
movina throuan the worksrace with joysticks or touch
sensitive disolay panels. Fiqure 7 shows the hierarchical
data oraanization orincinle. Figqure R shows a user
oositionet in *front aof a soatial data btase management

system, Fijure 9@ shows the joavstick and touch panel mounted

33




FIGURE 7: HIERARCHICAL DATA STRUCTURE
(Andriole, 1980, P. 5)
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FIGURE 8:

THE PROTOTYPE SPATIAL DATA

MANAGEMENT SYSTEM
1980, P. 5)

(Andriole,




FIGURE 9: DATA ACCESS CONTROLS
(Andriole, 1980, P. 6)




g ¢ T e

in the arr of 3 user's chair, Uata is accessery bty touchina
3 specific moint in the workspace or the touch=sensitive pagd
ani1/or ny Tovima the jeystick forward or cackwarag {(tn ascend
Ar descena intn tee hierarchically orzantizeag data pase).

A-tantive C3 Information Selection = In resoonse to the
ever increasing infoermation reaquirements olacenr upon
intellinence officers responsible for analyzing and routing
informatinn, tna Jd4active Infarmation Selectnar (AIS) was
develones ( 'ad~i et al,, 1979, o. 1-3). Curina this
develonment nr0CeSS, it ~3s determined that "mew C3
tecnniaues are reguiran to control information flow so as to
rast match svsterm cacability with human characteristics in
the ran=comouter intaraction”,

The A]S orocess is as follows. The system wuser is
caliorated during a3 trainira ohase t¢c determine hOow and why
some Tessaass (cieces of information) are selected for
further aralysis and some are rejecteq. This is performed
for eacn indiviacqual- user such that ne or she has a
p2rsonalized informaticn management sortina, routina, and
cueuina system,

what haoboens, in effect, is tne comnuter monitors the
user and then internalizes how the user selects and rejects
information. Once the training oroaram is accomolished, the
ccmouter ernulates trhe user and  autcmatically selects,
routes, and Aueues the information. Thus the AIS may be
viewes as an infarm3tinr managaement assistart caracle of

relieving its suyrerinr  from some of the rurdens of

17
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infcrmation overloand.
Tre functicns ant elemants nf an 418 are presenteaq

araphically i Fiogre 10,

Training Channe!

Attribute Levels ADAPTIVE Attribute Weights
MODEL
MAE .
MESSAGE INFORMATION |
UNIVERSE re—- SELECTOR
MECHANISM

Automacic Channel

Manual Channel

FIGURE 10: ADAPTIVE INFORMATION SELECTION
SYSTEM CONCEPT (Andriole, 1980,
P. 8)

The AlS has been develoned for use where C3 information
is already in an electronic form, The AIS is desiqgned to
supcort areas w~hich are already comolicated with too m~uch
ircoming informatior fAar the human user to handle, The AIS
is merelv 3 corouter ornararT ~~icnh pbroviades helc to tne (3
systemn user.

Ultra=Rariv Reading = Even {f systers such as soatial

IR




-Jara nase mananemant arn A]S can auickly orovide access to
nees1ed intormatinm, *tne usar Tust Still resaq ann  comorehenn
trne informatinn refnre ftyurtrer action can he contemplateo.
Surseluentliy, rasearch has reen rerformed to imrornve the
speed with ahich wusers can reaad and comorenend (Andriole,
1980, oe. S=11).

A technigue known as raoid serial visual oresentation
(“SVP) nas mean reveloned and comoyterizea for use in C(C3
Svstems. Tra toxt is cresermted one «ord at a time on A3
catnrede rav ture (CRPT) imn  rapia successior as Fiaure 11

suglests.

FIGURE 11: ULTRA-RAPID READING
(Andriole, 1980, P. 10)
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Fesearchr has inticaten that sinale RSVP sentences can
re reaard ana accurately recalled when shown At a3 rate as hian
as 12 worids ©er secnar1, ~Pich is twice as fast as pecole
normally read (“~tter et al,, 1079, n, 1).

Reading sneed and comprerension is a function of the
time it takes for the eves to transmit to the brain anmd the
hrain's abilitv ts orccess. The wultra~rapia reacer was
Jevaloned to shorten the time netwean the eyes and the
heain, [t ~mes this oy reducina eye moverent to a bare
minimny~. Tua ayez da mot neen te move back and forth or  uo
ana down, as 13 rormally done, since the text acpears on the
CRT in the same location. In additinn, substituting some
oictures or symhals for woras has increased comorehension,
Hcwever, as with AT3, tre text myust pe in electroric form to
he read ultra=-racidly,

The orecedinag three resaarch desicgns were oirectec
towars 1moraving the infnrmation flow to the decision maker,
Thre next thres examcles are computerized aecision aids which
are desicred to pte used ecrimarily during crisis situations.
Each permits the user to select and retrieve history on oast
crisis situations, The best way to describe each is by
crovidina a samele of the types of aueries which are
allowen. Tma first, as descrived in Fiaure 12, enaples a
user tn retrieve 3n1 crescrike ¢crisis actions (or resconses)
an1 ohjectives, The secord aid, as shown in Fioure 13,
enables 3 user tn ¢fncus on the manaaement crohlems which

Accurred AdAurinc nast crises. The third aic enarles a user
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ta exarine 3137 ¢cri1sas involvirna tne 1,3, between 1946  andg
197¢, 33 Fizyra 14 shnows,

Thase ERIRE- ~are  ~Mayelnnen ir Jirect resconse to
regyests froam crisis maraaers for some tyoe of on~=line
analytical assistamce (dmarinlae, MMay=June 1979, o. 15).
Crisis mamaqers are now anle to assemonle, sort, andg analyze
crisis manailemnent data on a3 real time basis. Freliminary
nerformanrce tests of these ains sualqest they miaht increase
*me ranie af artion aqeneration anmag evaluaticn durina ¢risis

pv 100% am~ raduce Dast search case time by S0%.

THIS SECTION IS DESIGNED TO ASSIST DEPARTMENT OF DEFENSE PERSONNEL IN
EVALUATING PROPOSED COURSES OF ACTION AND SETS OF U.S. OBJECTIVES BASED
ON DATA FROM 101 CRISES INVOLVING THE UNITED STATES BETWEEN 1956-197%.

THE USER IS GIVEN THREE LEVELS OF ANALYTIC ASSISTANCE:

1. THE CAPACITY TO SEARCH FOR HISTORICAL CASES WITH
SETS OF USER-SPECIFIED U.S. ACTIONS OR OBJECTIVES.

2. THE CAPACITY TO IDENTIFY, ACROSS ALL CASES.
THOSE ACTIONS THAT HAVE HISTORICALLY BEEN
MOST STRONGLY ASSOCIATED WITH EACH OBJECTIVE
SELECTED BY THE PROGRAM-USER;

3. THE CAPACITY TO IDENTIFY, ACROSS ALL CASES,
THOSE ACTIONS THAT HAVE HISTORICALLY BEEN MOST
COMMONLY ASSOCIATED WITH SETS OF U.S. OBJECTIVES
SELECTED BY THE PROGRAM-USER.

WOULD YOU LIKE TO SEE A SUMMARY OF ANOTHER SYSTEM SECTION?
PRESS "Y' OR ‘N’ AND '‘RETURN".

Y

ENTER 'I, 'I', OR “1I1°,

]

FIGURE 12: CRISIS MANAGEMENT DECISION AID
(Andriole, 1979, P. 16)
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THIS SECTION PERMITS A DETAILED EXAMINATION OF MANAGEMENT PROBLEMS
ENCOUNTERED IN 41 SELECTED CASES (1956-1976).

MAJOR PROBLEM CATEGORIES ARE:

SYSTEM-RELATED DELAYS IN DECISION-MAKING
SYSTEM/PROCEDURAL CONSTRAINTS ON ACTIONS

LEGAL ISSUES INVOLVED

RESOURCES INADEQUATE FOR DECISION-MAKING/ACTION
INTELLIGENCE FAILURES AT DECISION-MAKING LEVEL
EMOTIONAL/IDEOLOGICAL ISSUES INVOLVED IN DECISIONS
INTERPERSONAL FACTORS IN DECISION-MAKING
PROLONGED CRISIS PROBLEMS

PROBLEMS IN SELECTING ACTION PERSONNEL
CONSTRAINTS ON OPERATIONS

PHYSIOLOGICAL PROBLEMS FOR OPERATING FORCES
INFORMATION FAILURES BY OPERATING FORCES
FAILURES IN TAKING APPROPRIATE/TIMELY ACTION
FORSTAT PROBLEMS

PROBLEMS IN THE OPERATING ENVIRONMENT

. GENERAL PROBLEMS IN CRISIS PLANNING

. GENERAL PROBLEMS IN CRISIS HANDLING

GENERAL PROBLEMS IN CRISIS TIMING

WOULD YOU UKE TO SEE A SUMMARY OF ANOTHER SYSTEM SECTION?
PRESS 'Y’ OR ‘N° AND ‘RETURN".

- ool o ol v o b b
BUBPRERASweNanswN

Y
ENTER ‘I, ‘It", OR ‘lK.
n

FIGURE 13: CRISIS MANAGEMENT PROBLEM ANALYZER
(Andriole, 1979, P. 17)

42




THIS SECTION PROVIDES ACCESS TO INFORMATION ON 307 CRISES (1946-1976).
THE DATA MAY BE SEARCHED FOR CASES MATCHING THE USER'S SPECIFICATIONS,
OR A FULL DESCRIPTION MAY BE PRINTED FOR ANY SELECTED CASE

Do CATEGORIES OF INFORMATION CODED FOR EACH CRISIS ARE:

YEAR ANO 8RIEF DESCRIPTION
LOCATION OF CRISIS

NATURE OR PRE-CRISIS ACTIVITY

DURATION OF PRE-CRISIS PERIOD

SCOPE OF CRISIS (DOMESTIC OR INTERNATIONAL)
NATURE OF CRISIS IMILITARY,POLITICAL.BOTH)
CRISIS DURATION

TIMING OF CRISIS RESOLUTION

CRISIS OUTCOME

ANTICIPATION OF CRISIS

DEGREE OF THREAT TQ U.S. INTERESTS

TIMING OF THREAT DEVELOPMENT

TIME AVAILABLE FOR DECISION

SIZES OF PARTICIPANTS/DEGREE OF U.S. INTERESTS
U.S. RESPQNSE/PARTICIPATION

U.S. OBJECTIVES

NUCLEAR/NQON-NUCLEAR IMPLICATIONS

WOULD YOU UIKE TO SEE A SUMMARY OF ANOTHER SYSTEM SECTION?
PRESS 'Y’ OR ‘N’ AND 'RETURN".

N

FIZURE 14: CRISIS DESCRIPTOR
(Andriole, 1979, P. 17)




Durima crisis situations, decision makers strive to
react swifrly, <cecive wiselv, anma communicate accurately,
Tnis recuires clase cocrdinatinn with thetir staffs and the
arilirty to overccome certain mAnstacles such as oressures from

time constraints, avwriauity of goals, and tne monorolization

of time with informatior collection. Some of the problems

of information collection nave been solved or at least aided

by the use of ore or ~ore of the previcusly ciscussen aics.

AdRat the decision maker now neels are effective decision

strateqies that im"pose rifgor  3n3 orevige  a lasical,
structural framework to assist them in tnhne porocess of
chnosina an  oaotimal decision altermative in the face of

volurinous ana often inconclusive evidence,

e e edeiiimeti e e

Qrerations ang Inrellicence (OPINT) is a decision tool
that orevines just such a framework for aelibteration,
reasgnina, and analysis (Amey et al., 1979, p. 3). OPINT
is am on=line, interactive, real=-time model which aids
decision makers by ocrescribing 3 straightforwara normative
oroceduyre for ar~anizing and analyzina Aifficult decision
ororlems, These orohlems may involve both uncertainty about
the outcome of furure events and perplexity about the
complex value trade-offs invelved in the choice of a course
of action.

CPINT 1s a decisian=~analvytic baseq, comouter assisten
decision 314, Its orimary objective is to provide decisinn
maxers a oroceaural frarewnrx, ar adecision templiate, tnat

insures their ultimate Adecision cheoice is a coherent on.. A

a4
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coherent cnoice is onne which is consistent w~ith their own
value structures anid heliefs about the relative Jlikelihoods
of ftutuyre events tnat will imcact the Hdecision outcore (Amey
at al., 1979, o. 3).

The furnamental oroduct of OPINT is a comouter-stored
ccnceotual reoresentation, or <decision model, of the
decision oroblemn at  hand. tihereas decision analysis
orovices the thearetical packaround and orocedural guidance,
the aPINT dagisian model crovides the soecific
methoniyological tnol for oracessina information and
evaluatina ¢the wvarious decision alternatives ooen to the
decision makar., An inedepth exclanation of how OPIANT aids
in the decision orocess is discussed in Chacter Four.

Evaluation (EVAaL), anather on=lire, interactive,
real=-tiTte Tmodel, incorporates another decision strateqgv
~hich orovides the gecision maker with a normative procedure
for analvzing difficult decision pronlems. It is esoceciallv
desianed to evaluate and comnare possible options wusing a
nulti=attrinute utility analysis techniaue. EVAL 1is hest
acnlied tn orocurement decisions wherein systems are
compared, but 1s aooronriate for 3 diverse set of decision
analvtic orohlems (Decisions and NDesians, Inc.. 1977, opo.
1-5).

The use of EVIL is broken into two phases. First, the
decision maker cr2ates the structures of a hierarchical
rulti=attribpute evaluation model using the EVAL Structure

oroaram. Then, this model is evaluated and processed using
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the EVAL oroaram,

In order to utilize tne EVAL Structure proaram, the
nronltem must nDe -1tecHomnDosen  intc a3 hierarchical structure
which reflects tha lovical intaerralationshic c¢f all the
factars involved, This structure is thren enteread and the
moael is creatag, Now unaer the airection of the EVAL
oroarar, the criterion useg for evaluatinag the alternatives
are entered. fince enterad, their rescective weicghts of
iTecortance are entare~, ‘iaxt, the ralative score which each
altarnative acnieved for each criteria 1is entered, For
examole, consiter three ragin s2ts w~hich are being evaluate-d
for selection refare nrrocurement (A1, A2, ana A3), The
criterion nf evaluation are cost., ranae, portability, and
reliarility., tacr ot these criteria are weiaghtea 30%, 207%,
1%, ana 40X raspectively, *eaxt, tne three ragio sets are
evaluated accoraina to each criteria using an arnitrary
ytility scale., Cnst waould show scores of 50 for set Al, 41
for setr 42, amd A0 for sa2t A3, This means A3 is consideren
to have tnhe hest ¢cnst. This orocess s repeatea for each
criteria, It is also normal fcr the c¢riteria to have
sub=criteria which would alsec reauire the same procedure.

Mext, EVAL qives the evaluatiorn scores €or each of the
alterna;ive systems resulting from the agaregations
orescrived in the model structure. ANow tne decision maker
can examine the effect of the criterion weiants throuoh a
sensitivity armalysis, This will quickly show him which

criteria are the critical ones and take action to insure the




1ata  surroundina  rhat criteria iS as accurate as oossible.
FvdL ~nes noat 70 anvtnina tne Aecision maker Anirself could
Aot have 10one hirsel ¢, vhat it dmnes do, however, is allow
him not *to ne oressed by time or to WwOrry about
coroutational procedures. He can play tne "what if" game
and feel cnnfident about the decision ne must make,

Another decisiorn aid has been developea to assist
Arouns in tecidina hows tn  deal Wwith imocortant issues or
oronle~s. [ts curnese i1s the imoroverant of decision making
hy contirmrucys carticioanrt interaction with the comouter
Juring  the Jecision makina crocess (Leal et al., 1978, p.
t=1). ‘emhers of thae aroun are allowsed to input their
resnective estimates of the occurrence of specific events
ang their valyes (weiants) o2f the importance ot scecific
Aecisinn outenmes, The decision aid then compares the inout
and inforrts the arnuo memters of 3any disaareements bhetween
tner, 2yt most imporrantly, it focuses the discussion only
on th= dis3yaresarents which ére inmonrtant to the stated qoal.
fne anifferences which are not important are shown to be just
that. Fimally, it syaqgests to the arouc crecisely how their
disaareerents miahkt he resaolvea. This enables qroups to
move much more auickly toward decisions. As a by=oroduct,
profiles are ~evelooed of the particioants which snow whn
has exoertise in snecial areas as well as who is A
risk=3ymniier or rigketaeaer (Lea! et al., 1973, po. 1=3 to

1=19), Tha function 2f *ne 3i1 is showan in Fioure 15,




DIRECTOR

PROCEDURAL
INSTRI'CTIONS AND
DATA ON GROUP
A\ CONRICTS

DIRECT COMMUNICATION TO
INDIVIDUAL PARTICIPANTS
VIA INDICATOR LIGHTS

? ENTERS DECISIONS/
EVENTS AND MANIPULATES
DATA AND DISPLAYS

FIGURE 15:

THE GROUP DECISION AID PROCESS
(Andriole, 1979, P. 17)

The Aecisinn aroup is comoosed of the particioants (de-

cision  maxkers)., an intermedtiator, ard a director.

The interrediator’'s Nnrimary function is to facil=

itate cormunicarionr retween the qroup and the computer,

Trmis s done Frv translatima snoken reauests into comput-

er inputs. These inouts could he lists of events, alterna~

tive actions, reauests for 3Jisolavsy or moagifications

ts amy orevious inputs. The director helps with the outout

ny oresertina and explainina it to the carticicants.

The directer alse fncuses the Jroup'’s activities anad insures

the incuts are ancrooriate, As a result,

virtually no

particicant trainina is meedea to operate the system, and a

4R




TR

aroup can ceain  work cn its decision orotclem almost
inmeaiately a3ftepr it is convened.

Amather comrputerizen aid, thre Early aarnirg ana
4onitorina Syster (ErAMS8), has nean gevelopen to Aaid  the
Indicariors and warnina (I%4) community. EwAMS orovides
them with an interactive computer based system of oolitical,
military, arngd domestic indicators for daily monitoring of
international anad i-ntra national affairs (Daly, 19783, o.
4), The system nas the cacability to stcore auantitative
international! onlirtical aata from 1966 for most countries of

the world and can therefeora re useg to ao retrospective

analysis as well as current, dailv J&w~, The data is
aaqreaated by m~montbk, nauarter, and vyear, Ev.AMS hag the
canabhility to track sinale countries, combinationrs of

country=pairs, regions or the entire world with these
aquantitative indicators, or scecific reaions may pe
scecified (Daly, 1973, op. o6). Ar presenrt, there is some
doubt as to whether ENAYMS will ever he fielaea because its
coeration is extremely slow. HRut the concept is a cood one
and further research may orove peneficial.

:

The ENOMMS is comorised of the following components

(trdriole, 1930, pr. 28=34):

1. Gemeral Scans = £ ageneral scan is ar aaqregation
of Countries Dv 30ma criteria, e.0., a SCan
Aefined by jecAraohic reqdion would acarecate
countries kv arcyuos such as Latin America cor

Migdla Fastern, A neneral scan allows an
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analvsrt tna look at several countries taken

tnaetaer  ratner tram Jookipa separately at many
country=nairs, It the ynaications for tre ¢rouo
as 23 wnhel2 suadest urusually  hiah activity,
tensian, or uncertainty, tre analvst can 4drop to
the countrv=hby=ccuntry leavel or even track the
recent activity of a sinale country to determine
tne snaurca of the aisturnance or the reqional
level, Ge=~eral scans thus maxe the svstem much
more efficient and less time consumrinag for the

analyst.

Juantitative, Political, “ilitary, tconomic, ana
Domestic Tnaicators = fAuantitative 1ingicators
for crisis warrnrina include foreian, Jomestice
and interrnational colitical, military, andg
econoTiC factors. The indicators are bpoth

dynamic (events=basen) and static (attribute

basen)}.
Multti Vethond Forecastinag Capability - The
unified multi=method forecasting capability

reauires the svstem to generate different «kinds
of forecasts ofr warninas via different methods
for Jdifferent events and conditions.. Sucn
notinns have been desianed with reference to
onjects, acals, and methods of forecasting.

Excerirentation is still beina oerformea in this

sk




area,
A¥v1itional rasearch is currertly reing rerformel tn
Aesian an aid wnick will focus an 3oviet crisis breravior
since iorla tar 11, This 311 will 1nclude the followinag
tasks:
te. Develporent of 3an inventory of Soviet crisis
managament behavior, 1946=1973,
f
$ 2. Cnhllection of aata onr the characteristics of
| these crises to skow tre nature of Soviet
military crises.
* 3. & more intensive analysis and codina of «key
. Soviet crises to identify the crisis
i ervironments that mav affect the occurrence of
I crisis managqQement vrotrlems encountered by the
Soviet Urion, and variables describina crisis
| otjectives, actinns, and results for the Soviet
Union,
- d, Statistical analyses of the characteristics of
“ Soviet crisis Taraqgement ooerations, the
‘ anvironTent in which they have taken olace, and
the ~riSis man3nement orarlaemsg encountered Dby
‘ t~re Saviet iiriAn,
y
b S, C(CAmrarigar ~f *tmage s*atictical analyses with
e3arlver analy3ses ¢ tha same ftactors for the




A nf thase Ie2cisgion 3ils  have reen aavertised as
me1na  valuanle ta decisicn makina, None nave been
axpcerimentally evaluyatad with kncwlenneable subjects in a
decision maxina environment. A baseline of such evaluations
is imoortant to estaclish in order to crovide a useful tool
anad kbetter vyet, to orovide for much needed technology
transfer arad  regl world, real time feeaback on the value
(utr1lity) of tna technoloay.

CPI4T w~as seleecter as an acecrcoriate carcidate for
experimentation fcr a numner of reasons. First, it is
readily availaole as a oackaqge at tne Maval Postaraguate
Scrool. 3econa, all of tha eauipment reqguirea for its
oceratiocn already exists at the Schocecl. Finally, due to
botn time antd monetary constraints, the procurement ot other

3114s was unfeasinle,
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Tve FURCTTISAL DFSCRIPTINL UF OPINT

OPIANT is a mecision=aralytic hasea, comouter=assisted
decision strateqy (&mey er al.,1979, o, 4). It w~as
desianed ard built by Decisinnsg and Desians Inc., of ‘clLean,
Virainia, wunider contract to the Nefense Aavanced Research
Prajects Asency (Dr7P3), It wAas writren 1n the LPL
oratramming lamrauaae for the IRV 5100 comcuter., In
Adition, aelaT has recently been resritten 1n FORTRAN 4P
for use on PDP 11 serias comouters.,

The general nurcose of OPT.T is to aid decision makers
by proviling them a caparility to comrstruct, store;,
retrieve, exercise, an~ refine necision~analytic models of
comclex decision pronlems thay face. The OPIMNT decision
model, which is intaractive, real=time, arg on=-line, is an
ortani1z2ing framework for information orncessinQ. Decision
analysis is a methaodolocical tonl with whichn the decision
raker aefines and exercises the OPINT moael to evaluate
decision alternatives opertainina to the proplem (4may et
alee 1979, oo0. 3=21).

The CUPINT system is desianed to be used interactively by
decision makers who are relatively ursochisticatead with
resoect to comouter technoloav. Accorgiraly, the desian
satisfies two human=factnrs objectivest OCPINT is a menu-
driven system and is n~nesianed to be foraivina of oro-

cedural errdrs Dy the yser,

A
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Each Aecisicn model crested pv the user mav be aiven 4
uniaue lat=1, althouan each 1s constructed uysina the same
Yeneran formar, Thne model format i1s snrowr arachically in
Fraure |~

The tormat consists ocf the following elements
~hich, wnhen corcletely specifien, uriauelyvy cefine an 0OPINT

decisinn moiel

te Ine Daciszinr = 3 gshort lakel qgefinina the
dacisinn prarlan, This label is also acpoliet to
the MNacision Toaal ann _is used to store and
retriave tre mndel,

2. Decisinnm tltermarives = A Jist of decision
alternatives 3vailanle to the decision maker,
Fac~ alrermr3tive 18 aoorooriately lgbelea.

3. An timncartain Fayture Event - A key uncertain
event, b that will influence the eventual
outcome of the dacisinn. The uncertain event
is attached to each nf the "decision alternatives,

4, Event (Qutcomes = & list of the discrete event
nutcomes, each aoncrooriately labelea, that
tonather define the wuniverse of possibilities
reaardinc the occurrence of the future event.

S. Evenr Protahilities = A vector of orobahilities

tnat are associated with the event outcomes,

4hich reoresent the crooability that an event
witl occur., & oporopability s a measure of

uncertaintyv, [t i a numher petween U and 1,

Sd4
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FIGURE 16: DECISION MODEL FORMAT
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inclusive, that represents the extent to which
an intfivingal helieves a futyre event w~ill occcur.
However, in this specificatior, orobahilities
are exnpressa21 as A oercentaas of certainty,

e.0.r 35 40% vice 0,4,

6. Lecisian Nutcomes = The elements discussed thus
far definme osossible decision outcomes. FEach
Jecision autcome is A vaired compirmation of  one
Jecision altermative with one event outcorme.
The ra2taining three elements of the model format are
used tn scecifvy the relative conseauences associatea with
the decision ocutcomes, The conseauence of an outcome is

expressed in terms of the relative ragret that would be

exceriencen [e3% the decisicn maker skhould the outcome

actuelly cccur., These three elemenrts are?

1.

Decisinn C(Cutceme Criteria = 4 list of criteria,
each acerncriately lavelea, Py which the
Hecision maker woula juycae the relative rearet
associated with the decision ocutcome.

Criteria heights - 4 vector of weights
associated with the criteria, which renresent
the relative contribution of the criterion,
Criteria weiants are expressed numerically as a
cercantane of the whole, e.,c.sr as 60%.

Rearet = Re3rat is5 a measure of the conseqQuence

of a decision ocutcore. The total rearet

Se




assianea to 3 decisinon outcome is a weichted
}in2ar compoination c¢of the individual criteria

renrets., For each criterion ana for each

d2¢ision ocutcome, the user must specify a value

ot reqgret. 4 rearet is a number hetween 0 andad
-1, inclusive, that represents the relative
1eqree of gdissatisfaction that the decision
m3ker associates With 3 particular decision
cutcoma, Zarn reoresents no rearet; -1
roepresents maximum regret. However, in this

soecificaticn rearets are always expressed as a
percentace of the maximum; e.q.r, as =30 vice

-0.3. Refer to Fiaqure 17,

Tnis comoletes the model format. Thne decision mngel is
comclately and cniaguely specified when the elements
degcribed abosvae are detinea by the user. The inout
soecifications 4Jdescriting the model ¢an be processea t=

oroduyce the followina results:?

1. Compinea Value Rearet Matrix = & single matrix
that displays the tectal or corhinea reaoret
associated with each of tne decision outcores,
For each outcome, the combined regret is
ontainea bty weightinma and aoding the comrcrent
rearets contributed by each criteria. 4 combrinan
value rearet matrix is shown in Ficure {28,

Excectes VYalue Matrix = A sinqle matrix that

|
|
i
|
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FIGURE 17: REGRET MATRICES
(Amey et al., 1979,P.9)




COMBINED VALUE

E; (LABEL) B, (LABEL)  Eg (LABED

D; (LABEL) 0 -17 -31
D, (LABEL -9 -9 -17
D (LABEL -2 -22 -22
Dy (LABEL)  -30 -26 -26 i

FIGURE 18: A COMBINED VALUE REGRET MATRIX
(Amey et al., 1979, P, 10)

-
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1. Expected value Vector = A vector that aqisplays

the weiaohted exnected rearet, associated with
each of the recision alternatives.

The exoectes value matrix annd the exrecteag value
vector (total) are disnlayea toaether, as shown in Fiqure
19,

There are two sensitivity analyses that are useful to
the wuser, Both are bhased on the exocectea value vector and

are aescriberd as follnws:

].

Aisclavs the weighteaq expected rearet,
Aasscciraten “ith each ~necision outcome, The
expectel1 wvalue matrix takes into account the

relative likelihooas of the event outcomes.

Threshold Matrix = A matrix that disolavs the i
eleven expected valye vectors aenerated by !
either one of the following orerations, at s

the user's nrtion:
a, Varyira the orcbability of a designated
event cutcome, from 0 to 100%, in steps of
10, The other event outcomes, maintain
their pronortional relationships with each

other,

T
Y

Varyima the weighrt of A designated criterion
from 0 to 109%, in stecs of 10. The weights
2f the other criteria maintain thetir

oroportional relationshin with each other in
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EXPECTED VALUE

E; (LABEL)  Ep (LABEL) Ez (LABEL) TOTAL

‘ D, (LABEL) 0 0 -4 -4
8 D) (LABEL) -5 0 -2 -7
5 Dz (LABEL)  -12 -1 3 -6
| Dy (LABEL)  -15 -1 420
i' FIGURE 19: AN EXPECTED VALUE MATRIX AND

AN EXPECTED VALUE VECTOR (Amey
et al., 1979, P. 12)
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the sama manner as dn the provabilities

qaserined in the preceding oaracraph,

[n rotn af the arave cases, the least rearet Jisolaved
in the excected value oavoff vector s identified Ov
an asterisk. ‘lormallv, the decision alternative that leads
to the decisicn outcome having the least rearet will change
as the 4tesianatea event orobability or criterion weight
is incremente1 from 0 teo 107%, The <coints of chanae
are rafarrey tn as rthreshold points and are noted on the ma-

trix. Fiaure 2 skhows an examnle threshola ratrix.

EXPECTED VALUE WHEN
PROBABILITY OF Eq (LABEL) IS:

0 10 20 30 40 50 60 70 80 90 100
Dy (LABEL) -57 -52 -46 -40 -34 -29 -23*-17*-11* -6* 0

Do (LABEL) -51 -47 -42 -38 -34 -30 -23*-21 -17 -13 -9
Dz (LABEL) -27 -27 -27*-26%-26*-26%-25 -25 -24 -24 -24
Dy (LABEL) -26*-26*-27*-27 -27 -28 -28 -28 -29 -29 -30

FIGURE 20: A THRESHOLD MATRIX (Amey et al.,
1979, p. 15)

62




2. Manually chanae event nrorapilities = The user
mav "enerata 3 test axpectel value vector tnat

is nasea an an arkirtrarilv assiqned vector of

event crobanilities, The user may scecify
several 4iffarent crobatility vectors and note
the resultant expectea value vectorse. An

exarole of the AdAisolay is shown in Figure 21.

KOREAN INTENT

NO ACTION HARASS SHOOT DOWN

CURRENT LIKELIHOOD: 60 30 10
. ENTER REVISED VALUES: 30 60 10
NEW VALUES: 30 60 10

IF THESE VALUES ARE CORRECT TYPE GO: (GO)

. EXPECTED VALUE/REGRET
DO NOT FLY -38
MODIFIED ROUTE -26
ARMED ESCORT -10
HIGH PERFORMANCE A/C -10
NORMAL MISSION -29

FIGURE 21: MANUALLY CHANGED EVENT PROBABILITIES
. (Amey et al., 1979, P. 16)

k orPIHT is desjaned to operform the Dbasic functions

descrived below:?

1. *“aintair a Jliorary of OPINT models = Store

various Jecision models, filed by their

associated lahels.




¢

2

v ot oy e P

Loat an  existina OPIYNT =gdel =« Disnlay the
labels c¢f tnose =movels stored 1n  the mngdel
licrarv, ani1 permit tne user to retrieve any
Masirey moiel, The loades model is reterreqg to
as the current wonel,
Disolay rthe results of the current model =
Permit the user tp axagmine the structure and
content of the cyrrent mnlel ry Adisolavirasl

a, evant ororanilities,
. CPrIYeria a2iants,
C. rearets,
1., Ccomhined values matrix,
e. exoected valuye matrix, anad
. expectad valuye vector,

Reyise tmre current monel -~ Permit the uyser to
m3ke charmaes to the structure anad content of the
current wvodel, The user mav revisge:

3., evert orobharilities,

b. criteria angd criteria weights,

c. decistion alternatives,

7. reqrets, and

e. Ccomhined value reqgret matrix.
Save the current moae) = Permit the user to add
the current moadel to the model library,
Perform sensitivity analvses -~ Farmit the user
to test the sensitivity of the current moae! by

determrining thresholas or manuyally changing

e i s




~rara3-rlities,

Var=myt tne user to

~r3ate than reccres the

ek

vy

PR

~arranr o gal Tra &&=~ creates a monel by

scect tyvyn rre alements requiren for the mcodel

L

35 exclainen earlier, Tre user may also use a
reference aamble to validate the assianed values

nf raaret,
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FEXPFRT T

Tre c¢nanduct of experiments usin< commano and control
decision aids, such as OPINMT, nresent srecial oroblems (Cain
ant Pon, 1978, o. 6). Mistorically, the evaluation of
commanad and control systems has  heen focusea o¢n hardware
me3syreTent s, tbittle artention was naiad to software,
pepecially d1ecisien a311s. As a result, few well Adefinea
Jquantitative Teasuremarts e2xist for measurina trhe quality of
C3 gecision aids (Simaiko, 1977, oon. 5=6). Secona, there
are no "correct” answers to a Adecision oroblem (Daniels,
1977, o. lr). Rather, an aid such as OPIMT is a coqnitive
tool to assist the Adecision maker in revealinag andg
formulizZzing tha elemanrts of the decision oronlem as the
Jecision maker nerceives them., Lastly, durinag the
develocment of thkase decision aitds, there has been
relatively Jittle svnernism between developers andg rotential
users (Cain an+d Poh, 197R, o. 6). Users are often not
familiar with the new technoloav and are unsure exactly what
to excect in the way of performance. Develorers are unsure
exactly what the ootential users want. This occurs hbecause
they aren't sure whno the users will be and causes a very
aeneral aia to bhe dJdeveloced = ore which will try to suit
evervnne's nees,

Any axperiment whi:h involves t>e use of decision aids

must pe desianed carefully, The experirent should be




aesigneq

tachnmnnloay am its over3l] utility as it relates to total
SysterT

levels

"froe

structurag"

in Ar~er to A3SSess Dnoth the capanility of the

verformance {Danjels, 1977, c. 14). Tnere are four
2f exrerivants varvina in formalisT from very Inose

play" with only Gubjective juadgment outout tc "hiahly

and aitout consisting of carefully measurea systen
attritutes (Rarr et al., 1978, o, 2). These levels
jeast structurel to most structureqd are!

1.

validation exoariments, Thase exveriments wouln
consist of the tepuaaina of harQware ar
software. The feasihility of the system to work
accordinag to fixed srecifications is aetermineq,
in examrle sould ne the deruaaing of tre UPJNT
software oricr to olacina 1t on line for

noerational testinmg or use.

Qemorstration experiments. These experirents
would be sarmewhat more structureg thanm  the
validatinon experiment, in that a scenario would
be followed. f{ne term demonstration refers to
the tveoe of output from the experiment, The
outout would be mostly personal imperessions in
the +minds of the users of the syster under

demonstrationn,

Assagsmnent experiments, These are experiments

where trials are conducted over a wide ranae of

ol

witn comnlete soecification of conduct of trials




contitions with tittle control over sources of
error. Thne anal 15 tn ohtain an idea of how
~ell the system ocerforms. The outpu? is
sutjective npinions cf the experimenters and
subjects. Their noinions cf how worthwhile the
system is and a3any potential uses are recorded as

experimantal data.

4, Fvaluaticn exoeriments, These are the most
ricorous ryoe of expreriments, Experimental
conditions are carefully controlled. A ~umber

of reolications are prerformea followea by a

formal amalysis of numeric measurement data.

The 3gsessment experiment was chosen as the means for
deterrining the utility of OPINT, o priar experiments
ccncernina the utiliry of QPINT hrave been oerformel anag
therefore ro raseline currently exists, The results of this
experiment should fill that aac. Subjective impressions ang
judagments of £3% users are what is neeaeqd to hele determine
the usefulness of UOPINT ang that is what this assessment
will ao.

The major obiective of this experiment was to assess
tre utility of UPINT as a corputerizea agecision aid in C3
aoplications, Secontary objectives which helced in this

anal included tne followinag:

1. To assess tne extant tg which OPIMT facilitates

thorouan and timely necisinn makina,

AR
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Ce To investiagate the uyser=0PI%NT interface and to

suaaest remerial measures or alterrate nesians

As 300rn0riata,

- To survey user opinion oOn the oceratiocn ang

opotential! usefulmness of OPI%T in C3 necisions,

The erimary objeetive of OPINT is te assist decision
maeers ir the structurina ard analysis of decision rronlems
(tmey et al., 1379, 0. d). Ome could irolv from tnis that
A berter Jecision or croduct is delivered throuah the use of
OPIYNT, Tne Qquestion w~hich is now immediate 1is, "What is
cetter?” Hetter can not be scenario dependent or olaver
qecendent . It must bhe general in nature. OPINT's
cerformance may be he measur=ad in terms of time (the time
from oercention of oraplem to decision). A faster decision
is often times needed and therefore the capavnility to J0 so
mav be terrmred "acod to have", But it is only "good to have"
it the ayality of the recision remains at least as anod as
without the aid., In nrder to assess this feature, a =metho?
for measuring the qauality of the necision is reeded. As
stated earlier, the "correctness” of 3 Aecision is extremely
Adifficult to measure if at all, In this experiment no
attemot was made to definmne or measure this attribute,

nNhat remained was th2 subjective judament of the
subjects involved in rhe exoeriment. The subjects were
stunents frcem the C3 curriculum at the Naval Postaraduate

School. C3 students were used sSirce the assessment was
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perforred »f APILT's akrility to help with C3 type proplems.

Threse stuacents «ere all operational afficers with a large
amourt of exrceriernce in cmeratiocnal nroblems in the field,
T~ay reoresenten the drmy, 4ir Force, tMavve, ani1 Marines.
Thev w2re in tneir last (sixth}) guarter of studies and had
peen exposed to numerous aqecision models andgd aids. The
subjects were croured into ovairs to form a decision team.

At thre subjects had teem trained 1in the theory and

sceraticn of JPTOT 3ma nhad received at least tnree hours of ﬂ

instructicor includinag one hnur of hanags=or time,

Twn tyoes of decision situations were used = time j

critical anmg time not critical. It was unaerstood that the i

. ~ande of time opossinilities is intirite and there was NO way i

to assess eanh, Thernfore, the two extremes that coulgd be

i',.

encountered vere usea.

Tan scenarins were followed wnich reauired the subjects,
actina as decision mvakers, to recommend a specific course
of action. The two scenarios represented varying comolexi=
ties which face a (3 decision maker. They were carefully
desianed to avoid the allegation that they were either OPINT
or  subrject dependant . The first scenario, a Cubpan
blockarde oroblem, was rather complex. It reauired an
in=1eoth assessment of intelligence estimates in order to
rredict the occurrence of an uncertain event, In ad=
Aition, the evaluation nf numernus courses of action ~as
reauire i, The second scemario wasS 3an air reconnaissance
crablem, This one was

somrewhat easier as the

key uyncer=
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tain event na31 alre3dy been assessed and the decision maker
was only reauired to evaluate rthe courses of action which
were availacle, & cooy of each scenaric i1s incluzes 1n  Ap=
cendix =,

The subiects olaved one scenario using OPINT and tnhnen
olaved the secaond in a manual mode without the use of OPINT,
The schedule w~was varied so some subjects plaved the dif=~

ficult Cuban orobhlem first and sore the easier reconrnais- 4

sance oronltem, In adxition, the use of OPINT was varien
S0 it ~as used alternately first cr second. Ficure 22 ocor=
travs a tyeical schedule, Motice the aaded dgimension of

the time critical amd *ime not critical factors.

- It was recognized the evaluation measures used in the

| - exnerirTent soulA ~ot be ouantirarively Teasurable.
= 4
> Therefore care was taken to carefully select both measures

- e,

of effectivenass (MDF)} ard measures of cerformance (MOP)
which supoorted the aoals af the expariment,

A reasure ocf eaffectiveness 1s naefined as those

evaluatrion measures which indicate the contribution of OPINT
to the overal) dJecision orocess (ACCAT Qoerational
Evaluation Task, 1973, o, b). Measures of performance are

defined as those evaluation measures which indicate a level

nf technical cerformance relative to the internal
functionina of GPINT itself, SZoth are aoclicable to

decision at1 experiments. The MOE's ann “OP's were adesianeq

SO as to!

{e Measure the contribution of 0OPIAT to the

——
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CUBAN
SCENARIO

RECON
SCENARIO

CUBAN
SCENARIO

RECON
SCENARIO

FIGURE 22:

TIME NOT

OPINT

CRITICAL

MANUAL

TEAM
TEAM

1(FIRST)
4 (SECOND)

TEAM 2 (FIRST)
TEAM 3 (SECOND)

TEAM
TEAM

2 (SECOND)}
3(FIRST)

TEAM 1(SECOND)
TEAM 4(FIRST)

TIME CRITICAL

OPINT

MANUAL

TEAM
TEAM

S5(FIRST)
7 (SECOND)

TEAM 6(FIRST)
TEAM 8 (SECOND)

TEAM
TEAM

6 (SECOND)
8 (FIRST)

TEAM 5(SECOND)
TEAM 7(FIRST)

EXPERIMENT SCHEDULE

EONRPUITIN
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The

use

decisinn Orocess, not tne decision outcome,

Fe objective so *thay ac¢ -~ot introduce bhias,

Pe simnle, to achieve econo~my ana ease of use.

Permit detarmination of which functions witnin
the decision orocess are aided and under what

congitions.

Yield resylts 1imn the axperiment which are
externdible to real world ocerational

environments.

Be ocerationally otausitle and intuitively
understandahle ty potential users (ACCAT

Joeratinoral Evaluation Task, 1978, prn. &«9),.

followina i3 o list of the VOE's which were chosen

in the axperiment:

Tima plarsed in arrivina at the decision, This
includses the time from percantion of a pnroblem

until a decision is reached. In addition, the

time welapsed in the actual use of the aid will s

be measured.

TH4enrtification/elininationr of non=essential

information,

Cbjectivity 1in 1eterminina relaticrshios among

factors conteributing to the selection of an
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alternative course ot action,

4, Fiskx oerceiven tn De associatea witn the

Jecisinn,

N

. Ease of use of the gecision aid.

b. Fase cf modification of data within the model,

7. Perceived advantaaqes/Aisadvantales qained from

tre use of the gecision aid.

R, Ease of recoveryvy from user errors.

Data was acatherea on each of the above, throuah the use
st auestiornaires. The excepntion was the first MOE. For
this one, times were recorded while the subjects were using
JPINT to caoture the amcount of time reauired to build the
model, time to evaluate the data, and total time to
decision. These times were then compared with times to
evaluate data and tatal time for the manual orceration.
Three Questicnnaires were used to record the opinions of the
subjects, A guestionmaire was complete] after the olav of
each scenarin and onne completed after hoth, Sample
auestionnaires are included as Aprendix C,.

NPurina the actua)l olay of the scenarios, a
consideration was how to satisfactorily olace the subjects
into the mental role reauired, This includea the ability of
the subjects to adeauately assess probatilities of future

events and the reqarets required in the construction of the
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model, This research desian subsumeo this consideration by
locatina orobability estimates within the scenarios and
gefinina the 20als and objectives tno be reached. Subjects
“8re encourane to nDrovide their own rearet assessments ff
they had exoerierce 1in similar orobvlems, I+ the subjects
had ro orevious exoeriance, an individual was availatcle to
act as a senicr otficial., The senior official's role was to
oroviie rearet aata, if needed, and to answer questions

concerninl yncertainties or anniauities.
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vie THE RESULTS OF THE EXPERIMENT

Tnree significant results from the exoeriment were
revealed, First, nearlvy all (85%) subjects stated they
liked the caopabilities which DPINT qave them and would use
OPIMT im the future if it was available to them, Second,
altrouar trney liked the cavnahilities of OPINT, all (1030%)
stared thev did not lice it in its present form,
particularly in tne .rea of user-interface. Finally, a
orocaramrinag tua (error) was discovered in the use of the
sensitivity analvysis. The sensitivity aralysis permitted
the comparisen of only three courses of action, showing the
expected regrets for the Oothers as Zeros.

[t is important to xeen e3ch of these results in mind
as thre scecific results are read. Many negative comments
were conditioned oy the statement tnhat if user=interface was
hetter, or 1f the sensitivity worked correctly, the comments
would be cositive. The <cases where this occurs are
aopropriately noted.

The sensitivity analysis oroarammina "bug" was found
4uring the olay of the Air Reconnaissance Scerario. This
scenario had five possible courses of action which needen
evaluation, OPINT  handled the axpected value and comoined
value c¢c3lculations perfectlv, Hut whenever a sensitivity
analysis was asxked for, OPINT would not comoute the expecter

reqret for al) courses of action. Aggitional research
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revealed that in the case of a sensitivity analysis where
the probacility of the event was varied, OPINT would only
compute three courses of action, ihen the variation of the
criterion weinnts was asxed for, OJPINT would coroute four
cocurses of actior. Any remaiming courses of action receivea
rearet values of zero. This did not permit a complete
evaluation of alternatives and had an adverse eftfect on the
feelinas of the subjects towar1 the decision aiqg, Although
OPIYNT had only veen installaed on the POP 11/70 for one month
crior tc the exceriment, orsaramminag hugs  such 3s these
should bhave heen datected and corrected orior to presenting
the 313 as neerationally readv.

Al) but four subjects said they felt the scenarios were
realisrtic. These four felt that priorities established in
the scenaric were not what they felt they shoulag be and that
orior decisions made aid not seem realistic from their
viewpoint., fhe use of the realistic scenarios coupled with
the ability of the suciects to inout their own orobatilities
and rearets facilitatend a decision making environrent that
was as realistic as possitle,

The eight MQE's stated in Chaoter Five were evaluated
throuah the use of Nuestionnaires.,. A summary of the results

for each is shown below:?

1. Time elarsed in arriving at the decision. Times
were recorded in order to caoture the time
subjacts were srending 0N the scenarios, both

with ang without the wutilization of QPINT.
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These times ware recorided not to retermine 1if a
taster aqecisinn was beina maoce, hut to orovigde
an indication of how lona it took to build the
OPINT model ana evaluate it. In all cases, more
time ~as soent while using OQOPINT than in the
manual Sstate. The time reauired to build the
OPTNT model averaased 4S5 minutes for the Cuban
sc2naric and 25 minutes for the Air
Feconnaissance scenario. The times were tightly
aroudoed as 1s shown 2y standara aeviations cof d
and 2 minutes respectivelv. The time to
evaluarte THE OPINT monel averaged 2! minutes ana
ld m»inutes. Acain small standard deviations of
5 and 1 minuta shows tiantly aroucea cdata. These
times ara verv near to what was excected and
snow a caneral ability of the subjects to huild

3nAa manioulate the model.

[denmrification/eliniration of non=essential
information., The goal here was to determine if
the decision orocess was aided by identifving
non~essertial information. 63% of the users of
OPINT were able to identify some non-essential
informatinn while only 31% were able to 1in the
manual moae. The items of intormation
identifiey varied accordina to subject=specitied
orobabilities and rearets. An adtitional 44d% of

the OPINT users statend croblems Wwith the
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sensitivity analysis creventea them from
rossicly ientifyinng any non~essential

infarmnatior,

Dojectivity in detarmining relationshics among
factors contributing to the selection of a
course of action, The 2acal of this MOE was to
deterrine if the gsubjects were aided in the
Jecisinn o©orncess ry Jeterminaticon of which
factors wAre the most critical. 6353% felt UPINT
definitely aiged in the decision orocess. These
suhjects definitely liked the way OPINT promoted
detaile3 and non-suybjective analysis of what was
aoina tn haoonen and why. The rest found it
contusing dJue to uncertainty of what the
disolays were actually telling them., 63% also
Stated they were able to assess the criticality
of the contributina factors when using OPINHT.
Tha evaluator's observation here was that in the
manual mode, one factor w~as Adetermined tn be
critical and then the rest ianored, This dion

not occur when NPINT was used.

Rigx perceived to bhe assocCiated with the
decision. Tmis “OE was wused to measure the
dearee 0of uncertainty nr certainty in the fina)
decisian, 85% o©of the subjects in the manual

more saia thev made the best Adecision ©ossiole




whila only S5o% in tre ORPINT  mpAde falt that

certain, iwe tyo2s of comments were rfnade.
First, tne sensitivity pronlem was acain
rentisnea as a hindararce, Seconga, several

subjects felt unreasy about what the numpers in
the disclays actually meant. For example, in
the excacted value, combinec value, andg
sensitivity nisolays, only mumbers are shown.
There 19 no exclanation of what they mean or

which nymrers are rkest,

Ease of wuse of the decision aid. This MOE was
used te hele Aetermine what tyve of user=0OPINT
interface exisren, Urly 31% staterd that OPINT
oresented disolays in a manner ~RA1Ch was easily
unierstood, Sensitivity and corbined value
nisolays received the most comments as peina the
most Aifficult to umrderstand. Alsp, there were
several comments concerning the inputs reauired.
Manmy were not sure w~hat was actually being asked
for arg when to hit the carriaae return and when
not to. Almoast all RSY% stated the aisnplays were
qeneratea aquickly enouah. Mo orotblems were
osbservey here, even rfyrina times of ceak usace,
Additinanal comments cancernen the use nf menus,
“'ore efficient movement throuah the menu levels

was wante'd,
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Fasa of mecdification of Jdata within the model,

Tne A0al nere was to "determine how easv i was

to correct rhe TAnNy errors  that untraines
tynists will ~make. BS7% statey it was easy to
make corrections in the model, The only

nanative ¢comments concerned the use of the menus
for this purpose., There existed too much
retracina  throuah meny selections to make
corrections in thne same area or level nf the

morel.

ase of recovery from uUSer errorse. This “QOE

fas}

measure? now well the OPINT oroaram recovered
from inout Arrors. Here the goAl was to
cetervine 1 f narmal tvoing or careless errors
caused majnr creblams., Q2% of the subjects who
302 errors felt recovery from these errors «~as
naor, Comments centered Aaroun:y some simple
=istakes wshich caused major oroblems. Nuring
initial jisolays, a selection of a choice is
made py movina the cursor to the desired choice
ann then hittirc the v key for execution.
However in 5ix casess, sSubjects pressed the 'X'
key fallowed ny a carriaae returnr, This caused
the oroaram to halt ana the subjects were
reJuired to oceair again. Several subjects felt
that neculous irput Airections caused several

arrcqr3  wnich coulad not be chanaed until after

a1
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tne entire model was comoleted,

FParcaiyverr aduantanes/arsadvantages aained from
tre use of CPIAT, The =xolicit consiideration of
a3l tactors throuah the oromotion of a 7004
thought orncess was the comment most often
stated. Several stated they liked beina forced
ints a lo2i¢al thouoht! oDprocess, AYso, the
surjecrs falt that ORIRT provided them withn
J2cumentation of their gecisior ard would make
it 2asier tn oresent the outcome ana justify tne
conclusion, The disadvantaaes listea for wusing
NPINT as it currently axists centered around the
user=interface oronlem, There existad a general
tack onf comfort due to the limited gescripotions

and assistance from the 23id.

An  additional auestion cnncerning training wAas
asked ot each surnject. They were asked to
comment c¢n the amnunt of trainina they felt w~as
reauired faor OPINT uysaqe. The overwhelming
resoonse was about two hours of structured
instruction on t'e theory and use of the aid,
f~1lowecq by one to twe hours of hands=on
demonstrations. This amount of instructicn was
exactly ahat each subject received crior to the

experiment,
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vIiD, fnucensintg AR RECOMMENDATIONS

it was Jetermined that (OPINT is bereficial tn the
1ecision maxer in the decisinn making pbrocess. The majority
of the sutjects coTments wers either positive in relation to
N214T »nr  wouls Save reen with either no pronram errors or
netter yser~intarfaca, CHI[xT's areatest andavanmtace 1ias in
two Ar23s. First, it cromotres (ana cossikbly evern forces)
the user into a Scurag thoyahkt o©rocess. In tne heat of
crisis or ayan just day=-ro=-day decisions, it is often too
masy to foraet the corincicles of 7Jccd aecisiomn makina and
slic to seretnina less, The yse o0f OFINT ¢coula help to keeo
that froar  happeninag, Sacond, DPINT nroviges its own
documentaticn, This 4ocumertation 1is tnen availanle to
Dresent necisinns and srow ~-y a3 oarticular agecision was
made. It is Aalsn easy tn focus on the critical areas an
nct waste time onr thne nar=impartant cnes,

There are still some major flasxs whicn need to be

Worked out of the syster, The first and foremost is the

sensitivity analysis. Proaram buas such as these canr not
exist in an ai4 if it is to he usea crooerly. Second, s
the user=intarface oroolem, The aia myust he aesicned for

the casual usery ona  who at one time may have heen
croticient, nut throunh lack of use rtas foraotten the kev

reaqujrerents, Anvitinmal ¢cnvments concernina wnat 1S needed

or what 15 heinag disolayed are a must.
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The mpovement ~% tne yser thrguaoh the 3ig via the menys

also n=2en3 arrentinn, lisers shouly be =iven the choice of
refturnina tn gaveral leayalsg ratnar than only uD ore or Jown
Ane,

Tna final ama £ty no means the least iToortant is the

ornclem of proaram halts., Nething arieves a user more than
havina to start over, especially after a <reat geal of work
has alresay reen Aone. The svsterm currently dispolays
numeriyc incuts for verification, Tnere iS N0 reason why
alcharetic or manu choices could not also rte sone.

T-i3 authror na3s savaral recommerdations for toth
1TorAvINg tne decision aid and for future exoeriments witn
- it. s staten earlijar, the aid neecds to te desianea for tne
octional user, This user's kmowledce of the aid could rarqge
troerm carclete to nothina tecending on amount of usage. The
a1 1 sncula ce desianet for tre twc extremes and even for the
user n the ~ii3le, 1t neenas tc re poth usSer friendly™ and
"orrer talerant™, One techniue coulad bte octinonal
vertnsity. For each 1isrlay, three sets of comments could
he orerares, The rdecision maker then selects which set is
1esiren geoending on naed. The «knowledgeanle user would

receive only shart phrases whick could be keved on to

temerate incgts  ar disclav  results. The same tvoe of
camahiltity  wouln exist for the other tyrnes of users. This
WAY tna  gyser receives only what 15 neeced. Another

viriation of this 15 tn allnw eacn user to soecify exactly

what cnmTments are neerna- to irsure correct usaae anad

Craml o




intaroratatian,

The 3a~itiacn ot sc=e sort of "HELP" command would also
re gseful, It a 71ecisinn maver aets stuck and neens some
ororctina ~r inrernrefation, a s3imele recuest aoula  fill
that need, User confidence could imorove areatly with this
simole adaition,

Cnce O°INT  is redesigred to meet the needs of the
users, 3as stated4 in the results, ardditicnal experiments
snoull ne cenructed to Teasuyre addaitional capacilities of
the aia, Thig axceriment di1a not consigcer whether a better
decision wAas heima mage. This is nct an easy probhlem ang
further resaarcn aAana excerimantation is called for.

Anotrer area for excarimentation has to a0 witn the
area of rearet wvaluyes. OPINT  curremtly s desicned toO
han4le ragrets rather tnan g3ins. Some subjects casually
stated they miant have oreferrea to use gains rather than
rearets. Agditional exceriments to determine if the use of
a3ins vice rearets has an impact on user efficiencyv is
nefinitely callea for.

Finally, thnunht should he ajven to orovidinag a harg
cooy onotion to wusers «~ho have only a soft copy (CRT)
cavability, Further exoerimentation could be done to
determine if oetential users want or even need a hard cooy
cacability.

The underlying crerise o0f these results is tnat most of
the routcle ercountered in qgettinqa computers used in

dacisinn makina coames from ton mych emphasis on bpits and




bvtes arna minimal  atrertion on the yser. The uyse of
decisinn suncort Ssystems sych as LPINT, offer an coportunity
tnat 1s roth trivial amna immense. Ir is irTrense in trat
they ¢an 2mnen the computer in decisior makina activities
whaere larae vavotfs could be orovided and trivial in that
trey represent no major advance in technology. RuilAdinag
innovative systems will bte 3 difficult arnd risky venture for
some tims2 to come. The future of Adecision suooctt Systems
ara coerational Aecisian aits repenas o~ some  3djustments
that bhoth tnre ceveloagers and users must make. But these
adjustrments are small nnes, ang are mainly attitudinal,
Little new knowledae is required. bBut the cooortunities are
211 substantial, armr3 tke bersonal and organizatiornal rewards

hian,
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ARPENDLIX A = SAMPLE QFINT 3JESSTONM

Y oAnint

1) Annm Arpor

) Any harAdcoov

3) ANV 34
“hich terminal tyove are vou usina? 2

Please select one of the following ontions.,
OPTICM

Disolav results

Fait moael

Sensitivity

L3t roiel

Create cr a‘ia ta model
Save model

lew infeormation

Ena session

Frnter desired ootion:?

=Ny -

B~ N

Is this a new moael?(v or n):y
FPlease enter 3 title for this model: [air reconnaissance

Mhich portinan of the model would vou like tm create?
GPTIDON

1 Gemerate irfluence 1iaaram
2 Gemerate value/rearet model
3 And Baysian indicators
4 Retyrn to main menu

Enter desired optiontl

Ahat is the maimn event of interest? {korean intent )
kaorean 1ntent

Please enter the outcome lacels for the event you have
callad korean intent

Enter ocutcore lakel
Enter outcome label
Enter outcame label
Enter outcome label

{no action )
{harassment)
{shoot sown)
{ ]

s as e o>
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Please enter the ororaocilty of each outcome of the
avent vou nave lanele korean intent

no acticon harassmentsheoot Gown

) 30D 1Y ew=wce=a - -
‘fermalizey valuyes: 00,0 30.0 10.0
Tt thesa values are correct tyce ao! [qo}l

r#hich portion of the model weould vou like to create?

oPTIOH .
1 Generate influernce diagram {
2 Generate value/rearet model '
3 Ada Bavsiam indicators
4 Return to main meny

3 Enter -"desiren notion:?

You will be asxked to pbroviade the criterion to be used

in your value junaement, the actions you may take, anqa
the assonciated value/reqaret matrices for each criterion.
Please oress raturn ts cantinue.

"~

- Enter the mames for esach of your criterion:

. Criterion: f(aircraft=aircrew

' Criterion: {loss of information
Criterion: [naticral influence
Criterion: [recon oroaram

‘ Criterion: |

*y

— ottt et

NMow enter the labels for each action,

LAction? [do not fly ]
bctinon: [rodifien route | :
Action: [armeqd escort 1 E
Actiron: [hiah cerf a/c ] ]
Actinn: [mormal mission | q
Action: ]

You will now be asked to orovide the values for
each of these value matrices,
Please oress return to continue.

Please enter regret/value matrix for
aircraft-aircrew
no action harassmentshoot down
4c not fly 0 0 Q== ecomcecce ecvecc--
40 not fly 0.0 N0 0.0
If these values are correct tvoe aot! [(qo)




moAdi fies route vl 0

1¢f these values are correct

armed escort 0 =15 =3Gecccsmen wcececw=

armen escort 0.0

It these values are correct

hiah oerf a/c 0 =5 =16
hiaoh pert a/c 0.0

It these values are correct

normal mission D =25 =100==we==e ~ececa--

rcrmal missicn 0.0
I1f rhese values are correct

Pleasa enter rearet/value matrix for

current infarmat

no action harassmentshoot down
40 not fly =100 =100

do not fly -100.0
[f these values are correct

modifiea roure “30 =30 =30ecemme e-ceece-

moAdirfied rout2 -30.0
1f these values are ¢orrect

armed escort =5 =5 =5
armed escort -5.0
It these values are correct

hiah perf a/c -50 =50 =SQ0===e=e eccee=o-

hinh Derf a/c¢c =50.0
[f these values are correct

normal mission 0 0 =100
normal missinn 0.0
If these values are correct

Please enter reqgret/value matrix for
national influence
ro action harassmentshoot down

1o not fly “50 =100 =70=emce —eecn-ea=
Ao not fly -50.0 -100.0 =76.0
I'f these values are correct tyoe ao: [gol j
moditied route <20 =20 =50==ecee cecceaa-
modifiea route -20,0 «20.0 =50.,9

1f these valuers are correct

modifiead royte )} «20) ep(leecavew= cmeeee -

«20,0 -60,.0
tvoe ao: f{(aqc)

~15.0 =-35.90
tyoe go! (aol

-5.0 -15,0
tyoe go: [(ao]l

-25.U =100.,0
tvoce 3ot [nol

ion
“«100)wen ~eccccs=-

«100,9 =-10u.0
tyoe qgo: [ac)

-30,0 -3u.0
tyoe go: [aol

-5.0 -5.0
tvpe Qo! {qgol

-50.0 =50.90

type no0: (aol

0.0 -100.0
type ao: [go) ;

tvoe co: laol




armed escort =40 0 0 B cowaecew
armen escort -40.,90 a0 U9
[f these values are correct rype ao: f{aol

high perf a/ec PSS =]l elleccs=- - -~
hiah cerf a’/c -25.9 =10.0 -10.0
It these values are correct tyoe ao: {col

normal mission 0 =295 ~l(0(jwememnce ecceecc=-
normal mission 0.0 «25.0 -100,9
I'f these values are correct tvoe an! I[qol

Pleasa enter reqgret/value matrix for
recnnnaissance oron
no action harassmentshoot down
do not fly =100 =100 «10Qe== ==ceccac-
10 not fly -100,0 -100.0 «100,0
1f these values are correct tvoe ao! {70}

: mogified route =70 =50 «50=e=c== ec--ee=-
‘ modgified route =70.0 =50.0 =50.90
. If these values are correct tveoe Qo! (qol

armeq escort NN He= e e eme-- cneneme-
armed escort n.,on 0.0 0.0
[f these values are correct type ao: [qo)

hiar perf a/c =10 =10 =l0+=mw=es <scw-cw-- g
hiagh perf a/c -10,0 «10,0 -10,0 E
If these values are correct tyoe go! [ac] k
normal missinn =10 =70 «80~eecces ecccmc-- !
norma]l mission -10,0 -70.0 -R0,0 :

I1f these values are correct tyoe ao: ([20])

Please enter a set of importance weights for these criterion.

aircraft=aircrew ‘
current information

national influence
reconnaissance oroa

wts? 100 10 30 30e=ce ~cwa-
Norm: SA.A 5.9 17.6 17,6
[f these values are correct type ao: [go] )

aAnich oortion of the monel would vou like to create?

QPTION
i Generate influence Aiaaram
2 Generate valuae/rearet model
3 Add Raysianm indicatars
4 Return to main menu

Enter desired optiontd




s
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Please select nne of the following ootions.
OPTICN

Disnlay rasylts

Fiit mniel

Sersitivity

Load moel

Create or adq tn model
Save mo.el

New information

R Ena session

Enter 4desired ootiontl

X NI Uy

The following disolays are available
QP TION

Exnected valye

Comrinen valye

Event likelihona

Values

Value weiahts

Influence diacram

Return to main meny

Fnter desired aption:l

~N U e N e

Expecten value/regret

10 not fly ~35.4
moiifren routa 23R
armed escort -2.2
hiah cerf a/c -G .8
normal rission -2n,1

Please cress returm ta continue,

The folloaing disolavs are available
NPTION

Expactea value

Cornined valye

Event likelihnoAd

Values

Value weiqghtsg

[nfluance diaaram

Return to main menu

Enter desiret ootion:?

~NT N E Ny e

Combined Valye

no action harassmentshoot down

1o not €ly -32.4 -dl.2 -35.9
mo1itien route -17.6 -25.9 -Sa,7
armed escort -7.4 -9.1 -20.9
nigh cerf a/c¢ -9,.1 -9.4 -15.3
normal missinn -1,8 ~“31.5 =-96.5

Pleags> oress returr to continue,
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The followina Aisoclavs are availaole
DPTINY

1
2
3
4
5
)
7

Expectea valu=a
Combhined value
Fvent licelihood
vales

Valuye weiahts
Influence giaaram
Return to main meng
Enter desired ootion:7

Please select one of the following options.
OPTION

Disolav results

Fiit moael

Sensitivity

Load model

Create or add to model
Save monel

New infoarmation

Emnd session

Enter desired ootion:?}

v SR NTe BV A B E ¥ N

Select one of the following:

NPTION
1 Fvent orobahility thresholds
2 value weiaht threshnlds
3 Return teo main meny

Enter desired ocotinn:l

Nhich avent autcome likelihood should be varied?
NPTIUN

1 no action
/7 rarassmen?
3 shoot Aown

E~ter desired ootion:l

Expected Value when
Probability of no action is:

0 1o 20 30 40 S0 60 70 80 S0 100

40 not fly =319 «3R =37 =37 =3p =35 =34 =34 =33 =32 -3}
moditied route =32 =31 =29 =27 =26 =24 =23 =21 =20 =18 =17
armed escort =11 ={1 =10k={(*% =9% «9%x =8x =B+ =7%x =7 =f

hiah perf a/c =10#*=10+=10x=10%=10 =10 =10 =10 =9 =9 =9
normal mission =42 =38 =34 «3() =26 =22 =1R =14 =10 =6 =2x*
Please press return tno continue.

Selact cone of tne followira:

NPTION
| Event orobahility thresholds
4 Value weinht thresholAds
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3 Return te main many

Enter desired action:3

Please select one of the
QerTine,

Pisolay results
Edit Tonel
Sensitivity

Load moael
Create or add to
Save mode)

NMew information
! Fnd session
Enter desired notion:h

LT ~NJ L wWny -

Please select one of the
NPTION

Nisolav resuyltsg
it model
Sensitivity

Load model
Create or ada to
Save model

liew information
End session
Enter desired npotigm:®

T NT NE W~

followina ootions.

nodel

following cotiagns.

model

-




APPELDIX B = SAMPLE SCENARIOS

CumAN sSLOGCRADE SCEYARIG

3n 2%  March 1620, ohntoaranhs receivea fror =ilitary
surveillance aircraft showeq the existence of new
construction alang the southern coast of Cuca. Intelligence
analysts believe the construction tn tbe a new major Soviet
nuclear surmarire suponrt pbase, Hanaver, they are Qﬂdecidec
as to wnather it ~ill he caoable nf resurolyina enly nuclear
fuel or totn nuclear fual and nuclear SLRY missiles.

Araditional imtellicence fronm otrer sources has revealed
the cresence of bhunireds of new tecnnicians in the area. In
resconse to Americanr 1nauiries, the Soviets have stated that
rhey 3are merely neloinag tne Cubang puitld a rew merchant
port, Tney ¢claim tne techricians will leave as scon as the
oort 1s comoleten,

Yost US noservers are hiahly concernea over these new
developments. Trey feel the oresense of 3 new CoOrt, caocable
of nuclear retratit far Saoviet submarines, has a serious
i'oact on UJS mational security. ‘o longer wouid the Soviet
submarines be reauired to return to home ports, They could
conceivahlv Dpatrol Aaear our shores for unlimited periods of
time. If a nuclear «ar ever did brea< out, a nissile
rasuooly hase so near~hy ¢cnuld be aevastating.

Analysts relieve the nmnew constryction is caused by the

nossinility of ron=ratification of the prew SALT Troasty.

Thev fee) if the Treaty is not ratified, the Soviets will
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have 3 jumpo in arms ascalation and the US will have no oower
to interfere, The analysts also pelieve that if the Treaty
is ratified, thre ceonstruction will aQuickly cease.

iln the morning of 27 “arch, three Soviet shios were
netected sailina rowards Cuta. Reconnaissance has revealed
one to he A freighter, one an armed escort destrover, and
tne last an escort submarine. Intelligence sources in the
Soviet UUnian have said the freighter 1s carryina the first
suorcly of nuclear fye) an3 may possiblv he also carrying
SLRv'sg,

Fears that rhe Soviets may be trying to aquickly
establish a stronghold in Cuba oromrtedg the Fresident to
order a tnree ship Task Force to intercept the Soviet
freighter, [Ihe mission of the Task Force is to determine if
nuclear sucolies of anry type are on boara, ana if sos to
detain 1t awaitinag further instructions.

The Soviets immerdiately resopanded by statima they would
absolutely deny any boarding of the freighter and any such
action would bpe met by military retaliation. Intelliqgence
has also revealea the ordering of at Jleast ten Soviet
submarines {into the area and the rapid auamentation of its
Atlantic Force.

The President nas decided bhe can not allow nuclear
suonlies to reach Cuba and he feels a blockade of some tyoe
must bte olaced around Cuba. He immediately nolaced the
Atlantic Fleet on alert and ordered them to beqgin steaming

towaras Cuba. In addition, he also olaced the Megiterranean

o




Fleet on alert,

The type anad si1ze of blockade has neot vet been
jetermined., The President has asked you for your
reccemrennation. The Pragident scecifically wants a

recommencdation as to whether a total oDblockace of all

shiooing, a modified blockaae of some sort allowing merchant

i ships carryina non=military caran to ©Dass, OFf a roving
oatrol which would only detain ships carrying military
hardware,

3 Coerations ropersonnel have stated it would reauire the

entire Atlantic Fleet ana half of the Megiterranean Fleet to

invoke a total blockade. A modified blockadge w~ould require

onrly the Atlantic Fleet while the rovina catrol would only
need half of the Atlantic Fleet resources.

Intelligence analysts are unsure w~hat the Soviet
intentions will ©te concernina the situation. They believe

their ootions to be one of three?

1. An attack of the blockaanina forces.

2. An attempt to run through the blockade without

initiatina any aaaression, or

3. Submission to the blockade. This means the
Soviets may relent to having some ships searched

but may have others return directly home,

They aaree, however, that two upcOmMing events will

helc to Jdetermine their motives, The impendina vote on

niaia
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rne SALT Treatv ang fimal determinatior of exactly
wnat tyce of coanstructinn isS reing cgone on the coast are the
key 1ssues in assessina their intentions, In adaition,
tney feel the SALT Treaty vote w~ill he effected ry poth US
oublic opbinion concernina the Treatv and current world
opinion concernina the situation. The UN Security council
is scheauled tc meet in two davs to discuss the situation.

Tne anmalysts have assessedq the orobatility of UUS oublic
ooinion peira pro=-SALT as 70% and anmti-~SALT as being 30%.
norla ooinion is assassed as having a 40% chance of being
oro=US, 30% orn=Soviet, an+1 30% of bpeing neutral, The
analysts also currently aaree to a 60% 1likelihooa of the
construction beina to suooort full nuclear resuoply, 30% for
only MNaval resupply (non=armaments), and 10% as a new
commercial oort.

The items the President wants considered in the
selection of a3 best course of action are (in order of

importance):

1) Mationmal security. The oresident feels he can

not allow the Soviets to establish a supply ftase

in Cuba.
2) Safety of US Nationals currently in Cuba. The
us has recently beaun expu.tina numerous

commercial poroducts to Cuba 1in an effort to
DooOsSt a salaing economy. At opresent, it is

estimated there are at least 2000 Americans in
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Cura.

US oublic neoinion, This is an election year and
3nalysts teal there will be oublic outcry if we
force the Scviets into a military confrontation,
but the cunlic wil) he 1impressed by strong
measures which force the Soviets into accepting

our demanas,

Cuban reaction, The US has only recently bequn
trade with Cuba ang is anxious to continue this
if at all cossible. Any tyne of blockade
imposed around Cuba will have a serious impact

on these trade agreements.

d#orlag opinion. Any confrontation between the US

SR is undesirable. If the UsS is

o

and U
successful with the blockade, world ocoinion will
pe high. However, if we provoke aggression by
our actions, we will lose additional world
suoport which is desperately being sought by the

President,

°8




A% RECONMATSSANCE SCENAPRPIOQ

Nn 8 Yarch 1980, an wunarmed Mohawk reconnaissance
aircraft abortea its missinn over Korea. [t returmed to its
base where the crew reoorted an interceotion Dby a
fiaghter-type aircraft from North Korea. The crew of the
unarmed Mohawk had not stayed around long enough to

determine whether the intercepter was there to harass,

shont., icdentify, or ha just "hacoened alona" while on 2

routine trainina fliaht, A4nother reconnaissance flight s
scheduled for tororrow ani the commander needs a3
recommendation cnancerning future fliagnts,

After further discussion, the commander desires the
followinag ootiors evaluated in light of what has hapoened
and what the intelliugence staff conclude are North Korea's

intentions:

1. Do not fly into the area anymore.

Fly intc the area on a modified route. This
modifiea route would he less sensitive but also

less oroductive in collection pbotential,

Fly 1into the same area but now with an armed

esceort.,

Fly into the area with hicheperformance
aircraft., The aircraft would be less vulnerable
but would noat collect data as well as the normal

aircraft,
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Fily a normal mission; do not chanae anything E

from orevious fliarts,

The commander 13 mostly concerned with the possible
loss of the aircraft and crew durina the mission, However,
ne 1S also concerned with the loss of prestige or political

influyence if flinhts were stoooped or altered. fThe 1Yoss of

information ana the possihle imoact n the reconnaissance

program in other areas are also important factors.

‘1 The intelliaence section believes it has assessed the

possihle intentions of the Morth ¥orean Government on future

x
|
Pl
Y
~

flights. Basea on past situations ana current capabilities,
they feel there 1s onlv a slim chance (10X) the Koreans will

try to shoot future aircraft down, a moderate chance (30%)

L they will harass, but orobably will do nothina (60%).
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APPENDT L. C = SAMPLE QUESTICMNAIRES

QUESTINIMAIRE FiR TFAM YERRERS ~ITRONT OPINT

NAYVE S

RAaMK
TEAM £ 3
SCFMNARTD:

ARAT MAS YNUR RECOMMENDED ACTION?

HBY DID YOU RECUMSESD THAT ACTION?

PLEASE AMSIER TrE FOLLONIMG GUESTIONS AS INDICATED.

1. Do vou feel this scenario was realistic? 1f no,» nlease
comment in the space orovided.

Ae Yes

N 1o
2. lLiere you acle to identify any non-essential information
Adurina your evaluation of the courses of action? If ves,
what was that information?

3. VYes

. Vo
3., were vou able *to 3s3ess the criticality of the factors
which contributea to the chnice of the recommendaed course
of action? 1f yes, which factors were the most critical?

a. Yes

b. Mo
4. Do you feel confident that your recommendation wasS the
"nast", based nn the information provigded? T1f ne, whv not?

de Yes

[ I8 ko




QUESTIUNNATRE FUR TEAY “EWBFRS wITH OPTWT

MANME

e

. Qatk e

TEaM 2 3

SCEMNAPTIO:

, AHAT HAS YOUR RECOMMENDED ACTION?

NHY DID vyQl PECONMMEND THAT ACTION?

e PLEASE &41Sskw TwE FOLLOAING QUESTICHS AS INDICATED,

= 1. Un vou feel this scenario was realistic? 1If no, please
comment in the space orovided.

;‘;

“ a. VYes

. [} ] (o]

k

i 2. Bere you apvle to identify any non-essential information
i Juring vour evaluation of the courses of action? Tf yes,
is . T s

! what was thnat information?

a. Yos

i b, ey

~#7
~

3. were you able to assess the criticality of the factors
which contributed to the choice of the recommenderd course
of action? If ves, which factors were the most critical?

3
be
A. Ya
! s .
Coe -'O 3
4 .
1. Do vou feel confirdent that your recormendation was the
1 "nest"”, Fased on the information provided? 1f no, why not?
a. Yes
e Mo




S. Did OP[NT oresent the evaluated data in a manrer which

w3s easilv unierstood? If ro, which oisplavs were difficult
to undaerstana?

a, Yes

D I\‘o

6. DiA OPINT display its results aquickly enougn? If not,
which discvlavs were slnw?

e Yes
. a3 Yo
) N . « .
: 7. “As it easy tn make corr2ctions in thae model? 1f nat,

comment on your orohlams,
Ny a. VYes
£ .
N n.e Mo
E
N A, Qi+ QPINT reconver well from any errors you might have
i- made? [f not, ~#h3t wss the resylt?
:
a. VYes
- D f10
] ¢. "/&h = I 1473 not make any errors.
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AUESTINNNAIRE FOUR TERAYM VEMREYS AFTER COMPLETING EOTH SCENARIQGS

PLEASE AMNSWER TIHE FOLLNWING QUESTIONS AS INDICATED.

1. To wnat extent did OPINT aid in your assessment of
what event was 2o0ing to haooen?

a, Confused

t. o helno

2. Rainforca2a own irdeas

1. C!arif{éﬁ

e. Enliahtenen

f. Had nre neen to assess an event
2. To wnat extent di” OPI™T aid in your decision process
for selactina 3 course of action?

a. Iarored

h., Relied upron it

c. Addea conficence

d. mas confusinn

3. Do you think tnat NFINT helped to speed up the decision
making orocess?

4. Do you think vou would have cerformea tetter with or
without JQPINT?

3. Nith

De HMithout




S. Do vou feel that CPINT coula te improved uobon? If ves,
in which areas?

3. Tes

i, e
6. Do you feal gecision makers shoula use CPIMNT, or shoula
it ce left to technical exoperts?

a, OQecision makers

c. Technical exoerts

7. “hat Ao vou gerceive as peinn the areatest advantage in
using NPIYT?

B Anat 10 you rerceive as being the greatest disadvantane
in using ORPINT?

9. mould you use OPINT §im the future 1f It was made
availanle to vou? Please comment,
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